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4 y n - ^ ;vtn:#-^ * ^ W*:® 2 t itm^^ 3 IB«<^ t)Ko 

[if aI^:® 6 1 
im^M 7 ] 

SbSI: K SB^iJ*-^: 4. SB«^: 7tfzmm^^: i o^ff^^r!,^^^ 

MB»f : 1^. mm^ : 4. @B^y#^ : 7^fzmm^^ : i o^^^ti^^r^ ^mss 
y^-r;h^y^^^^i>i^m't<DU^^-^^ytfzii^<Dm(Dm^^umir^mno 

iSS^^SB^^: 1. ffi^m-^: 4. IB^m-^: 7t/ct4lB»^: i ^Iff^tl 
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3m. 



1 6 1 

r " ^"^ 1 7 1 

m^^':^^rttz\t^(Dm.. ^xx^ (b) SB^J«^: 2 ex^^MT ^ jm.mmt\5]- 

Kt/cli-g-comii, -LIB (b) 0^>'/N"^'K^.L<(i-?-<7)f^^-^7'^Ft/ctt^O:^tO 

(Xmhm^: 1. SB«^: 4. @B^iJ#^: 7tfzmmm^: 1 0"^f,^,^,^7A 
fP^^y^FS/iti-eom. isXXf (b) 2 6t?^^tL§T5ymBB^J^:ra- 

f-\t^(D^^^^^^^^^wm.h'f^. ±iB (a) (D^y^^^m.^\^<s\t^<DW^^'y 

^r^fz\t^(n^h. ±IB (b) (7)^>7N-^K^L<ii^<^f5^-^7°^K^fcii^(7>mh 
JSf • 2 6 T 5 7 mSB^J h |WI- L < ii^Sfi^ |WI-<75 T 5 7 mSB^'J 

iB^ij*^ • 2 6 xm^ fi^r^y WMm t iwi- ^ u < imm^ i^-^ t < / mss^o 

mnit : i ! SB^'J#^ : 4 . IB^iJ^-^ : 7 t /cf±@B^.J#-i- :ioxm^M7 5. /mi 

-f^rtfzii^cDiKt. mm^: 2 exm^ti^r^ y%nmtm-i>\^<it^Mm^z 
{±) mmm<Dmmnmio'mo 

SB«i : 1 > @B^>J»^ : 4 , iB«# : 7 tfzmm^^ : 1 ^ 2? f^^SI^ i?^? 
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mm^m 

-r^mn m^) > SEUAAB^y^^^Mm^XX/? l e x i nB 

mmmn 

^^\Kr^^^. (ii) M^WJi-^. (iii) 

(Cell 97^ 551-552]P^ 1999^) o 
Semaphoring T ^ V - WM*it*^'>^^^5F^^^^ tt^ iSJHJW^I^ 

Slfrend! in Immunol. 22^, 670-676K. 2001^) 81^^ • Mfif^^^iB P 
^mMhiJ-lztj: V) oo^;S.o Semaphoring r ^ V-KM-t^^ ^ a*<^Semaphorin 3B. S 
emaphorin 3Fti. «»01Jiti5T-fc LT#^$ ttTV^S (Proc. Natl Acad. Sci. USA 

13954-13959M. 2001^> Cancer Res. 62^, 542-546K, 2002^. Cancer Res. 62^ 
2637-2643H 2002^) o t h Semaphorin 3Ct±. K Mt^^^Mtli-Cf^W^^B LT ^ i 
^^y^ii ;t (J. Surg. Oncol. 72^, 18-23H. 1999^. Proc. Natl Acad. Sci l^A 
94^, 14713-14718H. 1997^) o t hSemaphorin 3E{±^SMm-r'|§|lL-CV^i. 
^^fiX\^^^ (Cancer Res. 58^, 1238-1244H, 1998^) o u 

lihSemaphorin4B (^T. SEMABt^^ir ^ t ^ ^ ; : 1) ^ .^^ema^o 

rin4D (J^^T. SEMA4D t B^i" ^ ^: ^ * ^ ) tT ^ ^Ml^^^l^-^^mmmHlo/o'^^^^.im 
m^J^TX^mM'±^i-^Mi^^<Dnt^tLXm.^^fiXX.>^ (wo 02/46465j^#) 
% ^, y^y 7^|if;^t'»0*iSEMA4B^^ i:'>^^tpm"&S'^:^^@a^'J^^ W^Op^Df t 

^ itmm ^ mm-r ^ it^m <onm * tn^is^ t:- ^ ^ t ^> * ^ (wo^2/86443-i-<&$R 

) SEMA4Bt T 5 y WtV^;V-e93%cofflIWl'I4=l:*i-^N0V7ti> LTV^^ ^ t. 

^i^$^xTV>S (WO 02/06329^<2:IR) o SEMA4B^^ fc^ tffi|W|'r±60%JiJ.±=l:^-t^^° 

i-7,/K'^a*,0>^^i;-->i^'&^'*^\ WO 03/003906^^#t^#!i^^^^-CV^^o tfc. lib 
PlexinBl {\>XT. PlexinBlhK&i-^ ^ J: I GenBank : AB007867) <7) ^^-^ mSEMA4 

D-C^^*^^: (##^«1 CelK 99#. 71~80H, 1999^) ^^fii^^.^jl^^'iVT? 
mmmm^ (HGF) S^{*:hm'g-#^5^^U-r*3l). SEMA4D-eflM-r;g>fcPlexinBl*.J: 
miGF^^#:<^M^^^'V vm^b^tL. |ffl)3a<7)iim>&MM^tt^;ii: (##at:i:m2 Nature 
Cell Biol. 4^^ 720K-724H. 2002^) d^^^ttTV^^o 
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I##lt-«ll CelK 99^. 71~80K. 1999^ 
l##it:5:m2l Nature Cell Biol. 4*> 720K-724K. 2002^ 

i.mAi\t. ±.^(DWM^m^-t^fzib\,zm.'MM^^m^fz'i^^. SEMA4BtPlexinBl 

z.h^^m\.fzo ^<7)^n^tr»-cfv^T. ^hKim^^^f^'^^^ ^mn^^)^-f^^-^ 

( 1 ) mmm^ : 1 > ea^J*-^ : 4 . mm^ : 7 1 fzumm^ : 1 0 cm^i^^ r ^ 
^5^^^°^Y^fz\%^(D^h. mm^: 2 6tr^$tL^T^^m@£^ij^ra-'fei-<i*5 

(2) mm^ mm^-- 1. b£»^: 4. mm^\ itfz\±mm-^: 1 o^^^ 

#:T"2b^±ia (2) |B«(75ti^®. ^^^^ ^ 

( 3 ) mm^ : 1 . mm^ : 4 . : 1 1 fci±@B^j#^ : 1 0 -m.^ 

(4) ^n-^;vifC#:-e^^±lB (2) tfcti (3) iam<^%K> 

(5) ±ia (1) iBm<^ti«=^'^^i--^*^^ffi'^^p^ • 

(6) ±ia (1) ia«(7:)tJK^#*uT'^^T*° >-vxism^ij. 

(7) ±fB (1) iamcot/®^^*"tT^^««<^±imMMJ> 

(8) mm^: 1. 1£»^: 4, SB^iJ#^: 7 t /ct±SB^"J#-^ : i o-e^$tt;2)T5 

(9) IB^im^: i> sa»^: 4. E^U*^ : 7S/;(iBB»-^: i f^^^J^!^ 

(10) @B»^: 1. mm^: 4. SB^iJ#^: 7t/ct4SBM#^: i o^ff^^f^^Z 

<Dm^-< F t (± tomcoMtt^^ Pi#-r tiK ^ -c ^ 'm%m%<Dimmmu 

\i2) SB^'J*^: 2 6'^^m^fi^T^ym.mmtm-'i^v<imm^i^m-<D 
i?E«i-^m=^^-t-^^#t?^^±fB (11) mm<DmM. 

(13) IB^J#^ : 1 . IB^J*-^ : 4 . mn^^ : 7 t fzmm^^ : lo^^m 
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\^<\t^<DU'^-<-f^Y^fz\i-^<^^^^ mm^ \ 2 ^-^'m-^i-i^r ^ Jmtmt^-2 
(1 4) ±ia (1 1) i5«o%«^-^*bT'fe^=;ffi<7?w • v^^^'J. 
(1 5) ±fB (1 1) tB«<7)Jt/K=^#*Lr^;i)T*°>-v;^«^|J> 

(1 6) ±ia (1 1) fB«c(75tf®*#*tT^;i.Mao±imwJ^'J. _ ^ 

(16 a) 2 6T:<^$tL;i,T^ /MtSE^'Jtl^-^> ii^KStlt-R-cOT^ ^ 

(16b) : 2 6 -C-^^ tt^ 7 5 / mw.n t iwi- ^ L < J±^K0^t::R-<?)T ^ y 

v^^Y\mmm^f^^tm''mr-w^m^£^mmtfz\i^(D-u-^-^^-r^ry^^y 

(16 c) mm^'. 2 6-^-^$tL:5T5 /mSB^'Jtl^-^ ^< Ji^KS^i'-l^-'^^^ ^ 

vt^Y\z.mmtf^^i'^mr^mm'=it^^^miWf^^t't<D-'U^^^^^ry^^y 

(17) (a) mm^^ : 1 > mn^-^ : 4 . mm^ : itfz mm^-^ : 1 0 -e* ^ 

H±^<DU5^^y°^ytfzii^(7)m. ^Xlf (b) K^iJ#^: 2 6T'«^^x^T^^miB 

Ftfc{±'e•<^)m^fflv^^^h=^#mt1-^^ -tl5 (a) >/N°^K^ L< ii-e^^tl^ 
^-^7°f-Ft/c«'?-<75mfc. ±IB (b) (75^>/^°^'K^L<^i-€■<^^P^-^^^K^^^^±^, 

(18) (a) mm^^ : 1 . SB^'J*-^ : 4 . iB^ij*^ : 7 1 fc{±sB^j#^ . 1 0 crn^ 

<ii^(DU^^-f^Vtfzlt^<DM. i^Xlf (b) IB»^: 2 6i?^$^x^T^ymiB 

^ ,=]_^ 1^ < ti^gfi4jliIW]-(D7 5 /miB^ij^^^i-^ ^ ^ < 

^-f-Ftfcti-ec^^^^^^l-^-t^^^^-^^^ (a) <D^5^>/^°^K'feL<^JJ<^ 

fB^^yf-Ftf^ti-eom^:. ±fB (b) (7)^>'/^•^^K^>L<«'?■o§K^-<:/^Kt/::^± 

(1 8 a) ±IB (1 7) mm<D:^i^V~-:=-y^^1omtfzli (18) iBfto;^^'^; — 

(1 8 b) ±iB (1 8 a) Mm<DmM^^^\^rtj:^m<D^fi3 • ^^mn. r^^v-y^^ 

mMtfzimmm.<Dmmmm]. ^ ^ ^-^-^ 

(1 9) 2 6-r:^^^ii^7<ymmitm-'i^i'<^mm'oizR-<DT^y^ 

mn^-^^^^^y'^^v:i>^<ii^<^^^^'^^ vtfzit^<7)U^m^^^^t^^^t 
■t^ mm^: 2 6-c^^$tL;2,T5ym@B^ji:iwi-^)b<{4*se*ji^iwi-<^T57msB 

^(20) @B^j4|-'^* 2 6 T 5 ^ mSB^'J ^: |W1- L < \i%m^ Kn-(r) T^^W. 

t-r^. WM^^-- 2 6x^m^MT<ymmntm-i.L<imnmKm-j)^7^y^ 

W,n^-^y^'r:h^y^^^Mi>l^<it^<^^^^'^^^^-^^-^^^'^^'^^^^^^'^^'^^ 
(DT.^ —^y ^'M^ y \- , _ „ 
(2 0 a) jiiB (1 9) %m.<D:^^^)-^y^^ii'm^fz^^ (2 0) iBmo:^ ^ ^; — ^ 

(2 0b) ±|B (2 0 a) |B«Otf®^#^L-C^^«oW-?^«^J^ T^i-h-v;^1£ 
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(2 1) @E»^: K mn^^: 4. @B»^: 7t/c{±sa«-^: i « jif 

(2 2) SE»^ : K @B»-^ : 4. K^iJ#^ : 7 tfzmmm^ : i ^^ff^tl 

(2 2 a) @3«^: 2 6-?:^*$tL;5)T5 ymSB^'J^:!^-^ t< ti^Ke^t^ra- 

^^T-ab^-tlB (2 2) |Btt<?5:&-^> ^ 
(2 3) @fi^iJ#-^- 2 6-e^$^^^T5 ymSB^'JfclHl-''fc L< f±*KS^t^R-<^T^ yijc 

SB^j ^ -^^-r s > ^ « ^ < ^ Of 7°-^ K t /c 14 mcT) y > m<b ^ ^ 

(24) @B^J#^ : 1 . IB^U*^ : 4 . mm^^ : 7 t /c{4IB^J#^ : i o ^ff^f^Z. 

5 y mSB^J IWI- 'J) L < {i^«a*J l::|WI-0 T 5 y mSB^'J ^^^t" ^ ^ K L < ^4-e 
(24a) $ iB^ij#-f- : 2 er^m^n^T^ y mmn tm-'^i^< nmm^ t^R- 

<D7^y miB^ij ^ ^ ^ K ^> t < "/-^ K tfzii^omi^ WM-r ^ 

trt;#x-^^-hia (2 4) mm<D^'m^£i^^^^^-t^o 

mmiVi^ mm^: 4. nm^^: ittzumm^: 1 o-e^^tLsr^ym 
iB^ij tm-i>L< immi^m-<D7 5 y m@B^J=tr^*-t;5> ^ (^Hj^-e^vje, 

tL;i.^>.N-^®) i:eB^J#-^: 2 e-tf^^^^x^T^yW^SB^Jtlwi-^bOj^Kfi^t^ra- 
oT^ ymsB^|J=&^*i-S3'>/^°^® (2^|§0^-crffiv^P,tL^ V-fe^^-) i;co,f^^^P|* 

. M^ffi. «^S. ^^^B. ^^^^iJ^f^fl^f^ 

mmm. mmm. mm^. jfitM^^^t') <D^r^-i^mM. 7^°v-i^MM.mMm 
m. mm. mmm. nmm. ^m. mmm. ^^■'^m. $mm. m^m. mmm. um 

@B^J#4: K IB«^: 4. IB^iJ*-^: i ^fzmm^^ i 0 "C^^^tL^ r jy m 

SB^iji:i^-^L<i±mse^t-^-<7)T<ym@B^'J*#*i-^^>^^°^® (^^^^ '^'fSS 
cDfflaa (fij. B^MBa> ttMm. ^^')Tmu. mmrm^- 

mit. immm. w^'Wmm. ^mm. ^^wmm,. m^mm. $mmm. M!a^L<t4 

ffiiiE# 2005-3006373 



#11 2003-427782 



5/ 



. mm. m.m. nmru. mm. m . w®. t^#. "^5:.™:.? 

m. flic;?^. #11. mw. &m. mm. m. rmm m. Mw. /hfe) 

. iflLi=. mm. mm. mr^. mnssa.. mm^. m%. fl^is^ "p-s. m 

^jmrn^^^L. @B»^: 4-c«$tL^T5ym@B^iJ=Sr#*i-^^>'^-^°^K^*® 

: 7 -t:-^ $ 7 ^ / mSB^iJ i: 9 9 . 9 % Offl IWIft ^ ^i" ^ 7 ^ ^ mSB^iJ ^ 
^KtL-C«. ^!lx.{i\ miB«OSB^iJ#-t : 7-C-ft$^x^75 7mSB^iJt^Ka^ti|W]-2^ 

1 0-e«$tL-2>75ym@B^Ji: 9 9. 9 %J^J.±<^ffiPI'l4^^i-^ 7 5 7 miB^'J^ i:' 

@B^ij#-^ • \ 0 -em^ tt;!. 7 ^ y msB^'j t 7 5 y msB^ij ^-^^-t ^ ^ >' 

/N°^Ki:LT(±. fiJx.(i\ mfB<7)BB^J#-i- : 1 0 T'^-? tL;g, 7 ^ /miE^J i:^®^KJ^-ra- 
07 5 7 miB^J^^^rU. SB»^: 1 0-^^*$^x^757m@B^J*^*-r^^>^^°^K 

-^mSB^iJ<^'fiini4{±> ffi|WIi4tt»7;V=J^y XANCBI BLAST (National Center 
Biotechnology Information Basic Local Alignment Search Tool) ^fflv^. JiJ«T<7)^fl^ 

(^^^=10 ; V -f^Vf-t =blosum62 ; -7 u > ^'=off) KXnt 

xh^^t^TT^-fo x^fzii^^x. i^mnxm^^-hMv^y' ^ ~B^m^±. ^mnxm^^ 
hfihv^-7°^-(D^) ymimm • «-Mt^:d^~in^ m^). o i ~ i o o «rt u 

<\.tmO. 1-10^. J;V)^^L<«0. 5-2^) Xhh^h-hmt\^\^>i}K ^f^h 

J: xf:^mn xm\^^htizu^y'^-(D^firfi^. '^^^nMhfzmm^m^y^-^^nt 

VXmmmnxmm^'^^o m^^tVXa. flag. HIs. vs. myc. HA^t'^^^^V^PptL. 

:^^mxm^^hfi^^y^^^nKm\i-r^^^ i^vA) :^mMxm^-hMi^-^y 
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mm^. ^ A ti^^f i- ^ i;n:# ^ ffl T ^ ;^ ^ > r n -y X -< > f 9 ^ ^ ;^ 

"llBV • l£B»<^ilJ^{±> S#<2r^n<^:^-S. x. «^ethods in Enzymolog 

y 2005^ 98W-107K. 1991^tCfa«<7):^-& t C/i^'^i^^^o TilU^I-^ o 
-l.#fitlt^ii/i5Ux.{f^:i'' FLAG. His. V5. myc. HA=& if ) ^C5|eJitl#Sn L/^p^ 

/msB^'Ji^^i t/ifi2jiJ^:i± 1 - 5 ommm. l< }± i ~3 oiife 

J;^0tL<{il~l 0«l^. $^ii&tL<{im (1-5) m) 

^LfzT^ymmL in) mm^: ixm^ft^r^ymmmzitfzit2mi^±. ( 

hrtjtL-<im (1-5) ti) (7)T^ ym^Mt^jnbfcT^ (m) mm^ 
• 1 -c'^^ tL;i> T 5 ymmmK itfzii2 m&^± m^i£ i ~ 5 o mum. l < t± i 
~3 ommm. j:^)^^ L<tii~i o«jk. $^ti0tL<ttm (1-5) m) <or 
5/»^^fA$tLf^T5ymsB^'J^ (iv) @B^ij#^: ix^^ixhr ^ jmw.n^<r)\-t 

iz\%2m^X±. (flJxf?l-5 OM^. &tL<J±l-3 OliflK. ^^^i*ii.'?i,r 
lOM^. $^tc^?^L<JiSi (1-5) ^) (7)T5ym^MtiiOT^/mt:«$tL/c 

T^^mm^u ^fz\t (v) ^ttp.^^ffi^^^-^^^T^ymsB^y^^^^i-^^^^'^"^*^ 

h^<^v.^^9)^i^T-^>. (2) (i) SB»-^: 4. SB^im^: 7tfc(±IB«-t : 1 0 
T-^$tL;i,T5y mee^J >4'6oit/ct±2^<7)T5y W'k^ l t 5 y msa^'J . ( 1 1 ) 
m^^: 4. 15^>J#^: 7 t/ci±se^ij«: i ^xU^i^^T ^ Jmm\z\^fz\t2M 

J^X± (^Uif 1-5 O'liflK. L<i±l-3 OMK. J:^;|i?t L<(il~l 

K L<iim (1-5) «) (7)T5ym75^'#*nL/cT57miB^J. (in) IB 

nm^' 4. iB^j#^: 7t/ci±SB»-^: 1 ^x^^MT^ jmm'\\z.\^fz\±2m 

(or^ym.'hmX^^fz7^Jt%m\\. (iv) @£^iJ#^: 4. 7Sfct±Ba^iJ# 
^ • 1 0 -tr*$:I^^T 5 /miB^iJ^tO 1 ^ t± 2 1@<DT 5 ^ ^ ^ m-e«m$ 
fcT^^mSB^y. (v) ^^x^^a<^^^^:^^T5/m@B^J=^^^-t^i5^>^^°i5'K 

^ymSB^y^^-^^i"^^^^^"^^^ SB^'J*-^: 4-e^$*t;i.T5>'miB^iJ^#*-^^^>^ 
IB»-^: lxm.^%x:i>T\JWm\\^'^^-t^^y^^'^%.. SB»-^: i O"^' 

y'y. -9-;v^to <Dmm raia. msm, ^~')rmm. mm is mm. 

r-i^. rmm. Bm. i-^^y)v^^-mm. mmmm. m^m. tmmt. mm. 
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. > um^. mmmm. w^^mm^ ^mm. ^^m^. mwmm. $imm. mf 

Mmmm. mm. urn. m^j^m. mm. . tj#> #m 

. ™> m<Dv. i'J^> w> '^'ft^^ (^iJ^ J 

fli. /hiii) . Ji^it^> M> HTUt, *r^'ifiL. fr^ia. m^. 

2 6 x-m^fi^ T 5 7 mie^j fci^ 5 0 %&.±.. mt l < (i*^ e 0 %JiJ.±. 0t l < 
lim 7 0 tjt L < tilt) 8 0 b < 9 0 %J':j>±. &t l < 9 5 

%J2J.±OfflIWltt=^*i-^ T 5 ^ miB^'J^^ fc':6^^^if ^:}x^o ^ 

mmm^i^) iwiKtr^^i ii^^-to Lfz:fy^^r. ±%i<7)m'mmm m. mo. oi~ 

1 0 Oj^. »tL<{±I^O. 1-1 Oj^. i ^9^?^ L<(iO. 5 ~ 2 1^) "C^ ^ 
U >m<b$tL-I.Mi40M^tis I^OxifMethods in Enzymology 200% 

98M-107H. i99Wi<mm<Di5mtfzii^nKm\^fzyom^^'ijt-oxm^-t^o 

]zii ^m^i^l (M. FLAG. His. V5. myc. HA^ ^) ^Cmm^^iiitWLfz^mMXm 

5 ymiB^'J^'OOl tfci±2'iim± (f!l£tfl~5 0«lig. L< li 1 ~3 0«IE> 
j:l9li?tL<l±l~l OMJ^. $^tc$?tL<« (1-5) m) (DT ^ ^m*^^^\^ 

f-r^^ mmu (i i) wm^^ : 2 e -c*^ tL;s, r ^ ^ msa^u tci t /c {± 2 iBm± (^a 

1 ~ 5 0 ^flK. »t L < t± 1 ~ 3 0 mum.. J:«9&tL<lil~10 iiflE. ^ ^ 

ti&f L<t±m (1-5) li) ym^WnL/cT5 /mia^'J. (iii) SB^O## : 

2 e-cs^tL-g-T^ ymsa^iji' 1 * ^^'4 2 41^^ (^ax-jf 1 ~5 o«£g, 0tL<t4i 

~3 Oliflffi. J;^)*?tL<{41~l OMJS. ^Ppt'Sft L<t4m (1~5) H) <75T 

5ym^^'J¥A$*^^cT^ /mis^iJ. (iv) @a^J#-^: 2 e t:-*$tL;i,T5 ym@a^iJ4'<^ 1 

^fc(±2'f@Ji;± (fa£«U-5 OlBlgS. $?tL<f±l~3 QMS. J:l9^ft L<141 

~i o«^. ^h^zut\^<\m (1-5) 40) <7)T^ym^Mfe<7)T5ym-e«m^tL 

t/c. :$:^H^-effiv^^tL;g> V -feats' -}±. ITmitmS^ (HGF) ^^i^tm.^i^^'Sf^ 
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V-fey^'-iis C«/6^^:^/;v^~^v^^» (-COOH) . ;V^'^>' V- h (-000") > b 
(-CONH2) tfzli^:^7-)\^ (-COOR) OWM'^o-Cfc iv^o 
i^:-eJ^>^y-;vi'*5lt^Rt b-CJi. ^f-^v. ^^^^^ n-7nt:;v. ^ / "7 

15axJi-0H. -SH. T5y». ^>'K-;v*. ^^^f "^'^ 

< {± 1 0 01® *^>«^t L < i± 2 0 oismjK^T ^ ym@B^J=^^-r^-^-/^ ^^^^ 

2 OliilS. J:i9*?tL<i±l~l OME. ■gf>l^it?^b<«m (1-5) 1i) (DTS.^ 

J; L<t±l~l 0M«. $?,i-*?tL<« (1-5) H) <^7'5.i^t'^? 

tnb -eOT5ymSB^iJt^lS^^li2lia± (&S L<{il~2 Oli%^. J:^ 

L<iir~i oMK. L<i«^ (1-5) 10) 

L<(4\~ioiiM. ii9§f^b<Mi®^ ■^hKUtL<iii~5mnm) or^y 

i /'^i4L-c:-^v^f>tL;s.«f5^^7°^K{±c*^^^:^;v**^'>^^* (-COOH) . *;v>j? 
i^^>^-> (-C00-) . T5K (-CONH2) (-COOR) (DMtLt?^o-c^> J;v^ 

. N«oT^ym^^ (M. :^^t:=.ynm <DT^ymi}mm&x'^mftLr^.^^i. 
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^a^a<jic^#$tL^m (fo^ Mm> *«) (^j. T;v*u^^i:^) ^^^i^^o 

WWl. '/nt°:^:^m. ^v;!/^^ -^v^yW.. ^^^^Wl. MS^n ^^^^^^ 

[0 0 14] 

Its T 5 / ^ ■^;^1i•lH^ 4 -^>'i^~;v^^>'^> v^^T;^:3-;^#BH^ 4-^^;v^>^' 
iiV';;^T5>W. PAM«-Ii> 4 -ti Fndr'>^f-;v^^;V7^^;vT-fe hT5 Fp< 
^;v«. >}^°VTi5'U;VT5 FW, 4- (2' , 4' -v^ Fndr 
vp^-5^;v) 4- (2' , 4' -vp^ >^v-7:n^;V-Fmo c y 

;V7^ FM^?F^J^R)fe=^*ML> @fi<j<D^>^N°i^K^>L<i±fl5^^7'-^Ft7^ct±-?-tte.co 

F#^m#-r^o 

^fflv^^i ymifi-^^o FSM^:LTf±. DC 

N, N' - v-f vy°n Ii;v:*;v^~-:^M 5 F. N-:r-^;V-N' - (3-v^-5^^^T^ 
y V n ij ;w ) y!; ;v jJ^" v ^ F 'S: i:^ tS^^^ v>^tL;i)o ^ixibt'J:^ ffitt-fb \z\%y-^^ \\M%V^. 
MJ HOBt, HOOBt) t h ^ tC'f^KT ^ ^ m^^MW^-^in'^"^'^^^ 

10 0 1 51 ^ 
:^;VAT5 F, N, N-v^-f-;i-T-b hT^ F, N-^ K^^^ ifomr 5 FS 
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"^'^'i^l-StV^Ji. I^Jxtf. T;v^;^^xxMb -^^^^^ "/i^^"^]; 

v^n^>f-;v. '>^n^:¥v;v. >/i^n^-/^;w '>i^n:t^ 

fOxif. T-fef-;v»^^^<7)« (Ci-6) t;v 

f-ov>oy^y-;H47Xm^(7)1^ii^i: Lxa. Bz U C l2 -Bz K 

2 ^ n^>i>^;V. Br-Z. t - •7^~-^;V'& t'^^^ffiv^ ^ tL^S o 

EX^v^O^ 5 ^V--;VC)f*K*t LTl±. ^^Jx-tJ. Tos. 4-P«h^'>-2, 3 
6 _ |, i; ^^;V.^>'4f>'X;V*^;V, DNP. ^>i^;V:t^i^>^^V> Bum. Boc 

1 Trt. Fmo c ^i:':*^fflv>P?tL;i)o 

F Mtt^x-r-'V ct;v3-;v (f!lx.if> ^v^^^^nny-^y-jv. 2, 4, 
nny^y-;^. 2, 4 - b n y ^ 7 -;v. vT^ ^ ^;^T;v=f-;v. '^'^'^^rZ 
:z.J-)V HONB. N-1i Fn^vX^^ v5 F. N - Fo ^ 7 ^ ;V-r ^ F. HOB 

x.ii\ *t)S^^U>'mT5 F:d^ffiV^^*L;g,o 

0°C~4 0°Cc^^U^-e^T^t5t^^^^ mMi3i3V^^-C 

;k f. 1, 4 --/^ >i^f-:^-;K 1, 2 -^^ >^v^^-^^J^ 

LTfflv>?,tL;g. 2 4-v-hn7^^;v^fi^^-7^y-;v^aicJ:S9^*$^. > 'J 
y"- > 7 T >'F-;v«*t LTffiv^ ^.^x^ ^^StiJitac^ 1 . 2 > £ J 

1 4-7^-^yvf-^-;v>&if<^^^£T<7)»at^J:^M^TO^l^> ^rpjXm-fb 

[0 0 18] 
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^mi<oMmti.xi±. mK.it. j^tco (i) ~ (v) Ktm^fifzjmm^fhtijto 

(i) M. Bodanszky isXZfU.A. Ondetti. ^7°^ F • v>-fev;^ (Peptide Synthesis), 
Interscience Publishers, New York (1966^) 

(ii) Schroederj3j:OT.uebke. . ^t^^ F (The Peptide), Academic Press. New York 

(1965=^) 

(iii) ^S«*1fe. ^^^F^i^c^«i:^i^. ^*^*\i'Jif^Tv 9n. nQ77 
fflm«-r^^^^^--^'i^o ±fa^v£t:1#^tL^fl5^^:^^F^^'m^#tr^^m'^ti, ^ 

x-nhfifzm^ii. <^^a)^^:k^^^-it^fi^m^^iomi^^<>^Mm^^fziM&oi&i^ 

-1^^ L P> tL^ iJ' > iJ' K =^ 3 - F-r S 53^° V ^ rJ' V ^ ^ F i: L -C t± . IiriE L 
^oT^.J:v>o L<t±DNA-t:-^^o DNAiiLrti. ^VADNA. ^VADNA 

tfriBLf^m-a^fi*<7)cDNA. itriaLfcm-ma^^^cDNA 

^^y^ F;2;t^v^-fix-e abort iv^o tfz. mifiL/^« • ffilii ^9 total RN At 
}imRNA®^=^P^b/^tO=^fflv--CM Reverse Transcriptase Polymerase Chain 
Reaction (mT> R T - P C R-fti^^l"^) I' J: o Tdfipi-r - t ^> "C § 
:^mMX-m^^hfi^^y^'^i'9:^^- F-r^DNAfc LTI±, f!lx5i\ 

(i) lE^iJ#-t: 2r^$tL;g,mM^J=^^*i-^DNA. tfc(±MB»^: 2-e^$t^ 
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(iii) lE^iJ^-i- : 8-e«$^^*:^*IB^lJ=^-Hr*-r^DNA. ^ fcliSB^iJ*^ : SX^m^ 

@B^j#^ : 7xm^fi^r^ym.w.n'i:^m-r^^y^-^^ntmmi.mn<D^v:^^-t 

(iv) SB«^: 1 ixm^fi^m.mm^^^'r^Di^A. ttzumm^: 1 1-^-* 

\tm% 8m±. L<{±*^9 9%m±<^ffi|WIte^*-r^:^»IB^'J=lr^*1-;i>DNA'&if 

SB^iJ*-^ : 5 T-S $ i^^^BB^iJ h -r h ^ V > > >fe ^#T^vn ^ 7^ v ^ ^ :^ t? 
§<2.DNAhLTii. -^Ux-tf. SB»-^: 5 t^^^ tL^:^»lB^J 9 9 . 9%JJX±<^*aR 
14=^ ^ m*lB^J ^ D N A >fc if 7&^'M e> tt;i, o 

SB^iJ#-i- : 8 -e* $ ix'h'^mw.n h^^^7s\')yv :^y\-^^ M^~vx^^ 4-7') x 

^;2.DNAhLTl±. mUt. iB«-^: 8T^^$n.^:^^@B^iJi:9 9. 9 %iy.-L<^fflR 
14 =^ ^-t ^ m^lB^lJ ^ ^^-t & D N A ^ if ^^'ffi V> o 

SB»-^ : 1 1 -e^^ tL^m^iB^j t/N^ 7.\^)yV:^y\ tuM^-rx^^^f) x 

T^;2.DNA2: LT«. SB^iJ#^ : 1 1 -C^-g n^il^SB^iJ t 9 9 . 9 %m-L<^ 

ffi IWItt ^ ^ iaSSB^j ^ -^^^ ^ D N A >fe t^75^~ffl tL^ o 

/n^-7^m; ^^^f-v 3 y{±. g#:<2r^^o;^■^^b^v^i-g-tL^ImC^:;^■^^ f!lx.}i\ Mole 
cular Cloning 2nd (J. Sambrook et al.. Cold Spring Harbor Lab. Press, 1989) t^sB 

m-i<7)i^Mumm^~mm<7)ivmi^'iJt'ox'i7^£^ ^t^^x^&o x^uth<ii. ^^-<x^ 
^N^;^ h V yj^y v^j:^i^tit. m^it\ -t h v^^mm-^^m 1 9-4 omM. $f ^ 

LiUmi 9-2 OmM-e. 5 0-7 Ot:. »tL<ti*tJ6 0-6 5°CO*#=lr 

J: i9^#e*]ir{i:. (i) @B»^ : 1 "C^^ T 5 / mSB^'J ^-^^l"^ ^ ^^-^"^"^ «^ 
3- F^;2>DNAi: LTt±. @fi^ij#-i- : 2 "C^^ tL^i^SSB^iJ ^-^^i"^ D N A t /ciiBB 
3T'»$tL;g>m*lB^iJ*^^-r^DNA'&if:&^ (ii) SB»-^ : 4Xm^M 
T5ymiB^iJ^#*i"'?'^>^^°^®*='-l'^"^^DNAi:L-Cii, MB^iJ#-f- : 5-e*$tx 

^mm^i^^^^ ;!> D N A s t±ffi^ij#-i- : 6 xm^ ix^mmm^^^ir ^ D N A 
fc^^? (iii) mm^: 7lrm$:^^^T5 ym@B^ij^#*i-*^ >^-^°^®^='- 1^^'^^ 

D N A i: L T , @B^iJ#^ : 8Xm^fi^ a^SB^J ^^i" ^ D N A * }±@B^J#-^ : 9 

xm^fi^m.mmm^^mir^Di^Atj:t'^K (iv) mmm^: i o-e^^tt^r^ym 

SB^iJ^-^^t"^^ l^^'^'^DNAt LTti, @B^i]#-i- : 1 1 c0:-^f^^^& 

[0022] ^ , , 

:^mmxm^^hMU^^-y^r^^~Vir:hyt'')^i!^U:t^V DNA) t LX 

ffiiE# 2005-3006373 



mm 2003-427782 



13/ 



\<75_g[5^:^;|-^^DNA. f /iiilB^iJ*-^: 2. @B«^: 5. @B^iJ#-f-: SS/^iiSB 

SB»^: 2. Ma»^: 5. @B^iJ## : stfzmm^^: 1 1 t>m^n^4&»@B^'J 
/^ ^ -7' V -If - v- 3 > O^feis i O'Vn X h U V y h ^'(^tif) bB ^ IWI^<^ ^) O 

^o-C^iv^o 0tL<}iDNAi:-*^o DNAi:L-C(i. ^VADNA. ^^ADNA 

T - V? ^ F>fc fc^v^-f tL-eab o T ^> i v^o t tulB L/c,« • M J: total R N A t 
{±mRNAli^=^P^L/w^<7)=^^V^Xit^ Reverse Transcriptase Polymerase Chain 
Reaction (jy.T. RT- P C RfefcK&^S^i"^) J: o -Cititei"^ ^1 ^ 
[0 0 2 3] 

:$:^0^-efflv^^tL;?, H:::7°^-^n- Ff^DNA^: LTti. IB^'J*"^ : 3 5 

^ 'J > > ^^#T-e^w y V r4 x-r^m.^'mn^^^i^^ ib^q*-!- : 2 e 

T'^^tL;|,T5ym@B^'J'^^*■t-^^>^^"^Kt*«fi^^-I^K^ttK^*^^^^^^■^°^® 

m9 o%m±. sftL<{±itj9 5%&.±<D^m^^^ir^^mm^-^m-r^DiiA^^t 

^ ^!<7'y'j!f ^f-v3 >J±. gi$:<2r^n<^:^-&^^V>(i-e-tLl'!tC^:^"^> Mole 
cular Cloning 2nd (J. Sambrook et al.. Cold Spring Harbor Lab. Press 1^89) jCgB 

l.<ltmi 9-2 OmMt'. Um^m5 0~7 or, iJtL<m^6 O'-e 5V(D^i^^ 

il) Ws^t'ti^ MB^iJ#-^: 2 6-t:^^$^;S.T^ymIB^J=^#^i-^^>^^°^K*='- 
F-f-;g)DNAi:LT^i. mm^: 3 5T?^^tt^m»ifi^J=^#^-r^DNA>&fc'*-'ffiv^ 

[0 0 2 4] 

Fi-'S)DNAC0^n-->'^-i3j; l/^m^mH^ V> T {±. ^ ^ J > 

^Ktm&lB-r^J^^^^'*^) F-r^DNAOi^n-^>i5^(75^g:J:L Ui. 

5^|&H^co^>/N°^K=^='- K-r^m*SB^J<^-'^^*^'^^^^DNA:/>7^-7-^fflv> 
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Lfzi><Dt(D^-^4 u -fe'- 3 > i TilgiJi- ^ i t ij^x ^z>o ^--^y^)^^ ^- 

5/3 yco^-ftfi, Molecular Cloning 2nd (J. Sambrook et al., Cold Spring H 

arbor Lab. Press. 1989) (::fa«!lc7)^-J*^^ ^ - ^ J!^'^ J° ? ^^JJJ 

°DNA(7)m*@a^iJ(75«ii, PGR, ^, Mutan^^-super Express 

Km (Takara Bio (») ) . Mutan^^-K (Takara Bio (*) ) 

apped duplex^. Kunkel^^<^ g#<2r^<^:&-S* ^ ^^f*^^^ ^'^'^'^ 

x^mmmm^^m^tLfzy). u ^^*-^'^^*nt/.^ ur^^^^j^i: j'^if^lJ^^^ 

y- ^ mmm± n k > . it^ ^j^ d n a r ^' ^ - «r ^ v> -r #in-t i> - ^ J ^ ^ o 

;|,DNA;6^^aa!l^f ;&DNAif>t^tji.9WU (n) ^DNAif>t^M^=5.^it-^^^ 
- 4. 0 y n ^ - - (7)T-^ I' ^fe-t ^ i t J: V) ^Tti- ^ - :^^'-c^ ^ ^ o 

i^^-hLTii. F m. pBR322, pBR325, pU 

CI 2, pUC 1 3) , WWa*c7)-7°7;^^ K pUB 1 1 0, pTP 5, p C 1 

9 4) . ^«fi3fe^9;^^K m. pSH19, pSH15) . ^ ^ ^ " f 1 !^ 

)V7.tj:}f(Dm. pAl-lK pXTl. pRc/CMV. pRc/RSV. pcDNA 
I /N e o ^if755~ffiV^f5tL;S)o 

SRa^°n^-^-, SV4 07"n^-^-, LTR7°o^-^-. CMV^n 

CMV (-^^ hp?:*-o^-f -fu^-^-^ SRa-^n-^e-^- 

recA7°n^-^-, APL-7°n^-^-. Ipp^n^-^ 
- T yu^- ^ -ts:}f^^^ m^io^/^^)V7.m'M'^^^^^^^^'^- S P O 1 7°^■^-^$'- 
SP027°^^-^-. p e nP7°n^-^-:&t\ PHO 
5^n^-^-. PGKT'n^-^-, GAPT'n^-^-, AD H - 

>KU A#^Pv^'^;K SV4 0»:t^;^:^> SV40orii:IJ 

vM/^-b-h (MTx) mm , T>t°vu ^litMis^ mr, Amp"^ hwm-^^ 

jtin-rio ;fS^7&^'^->^'; tTMB-e^^^^-^ti. PhoA- OmpA- e/^'-^^ 
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jii/^V ]iTJRm<7)*#^Jt LT{±. f8xi^> i'>^U • V (Escherichia coli 
) Kl 2 • DHl CProc. Natl. Acad. Sci. USA, 60^, 160(1968) ] , JMl 0 3 CNucle 
ic Acids Research. 9^, 309 (1981) 3 , J A2 2 1 [Journal of Molecular Biology 120 
#,517(1978)] , HB 10 1 [Journal of Molecular Biology, 41^, 459 (1969) J , b 
o'o [Genetics! 39^.440(1954)] f^^^i^m^^hi-x^^ o - s ..t i 

LTi±. (Bacillus subtilis) Mi l 

1 4 [Gene. 24^,255 (1983)] . 2 0 7 - 2 1 [Journal of Biochemistry, 95#. 87(1984) 

] fji}i'bm^^hMo , ... 

mw t UT fi X. {f ^viJ'^'^^^'^ -t V tf (Saccharomyces cerevisiae) 
AH 2 2, AH2 2R-; NAB 7- 11 A. DKD-5D. 2 OB-1 2. yV^^viJ 

if-y^ (Schizosaccharomyces pombe) NCYC19 13, NCYC203 
6 M^T b i; X (Pichia pastoris) KM7 1 ^if^^^J^^^^tL^o 

1% (Spodoptera frugiperda cell ; Sf^fflaS) . Trichoplusia niO^^JifiJ^OMGlliia, Tr 
ichoplusia niOlPS*<7)High Five^^lfflfl^. Mamestra brassicaeft^^ff ifrS^'^lf 
ena ^cr^z.^^mmf^^i^m^^hf^^ . ^ ^ 7.^^! ^^^ftff^,}^ 
mbyx mori N « ; BmNm) t^Wm^-hMo f^SfM t LTJi. ^x.«. Sf9^ 
U (ATCC CRL1711) . Sf2im (J^J.±. Vaughn, J.L. ^> • -y-f 'i^' (In Vivo) .13, 
213-217. (1977)) '^ai-'^^'fflV^^tL^o 
S^tLr{±. -^a^ff. *^=i<7):^A/fei:'^^^ffiv>P.tLS [itfEB^. (Nature 

) . 3 1 5 9 2 ( 1 9 8 5)] o ,',w^.?._ 

mCHO (mT> CHOm^H&lfi) , dh f r«fe^^*H^^^--^^^^^J"'-ffl 
RgCHO (mr. CHO (d h f r- ) IfflBatW&lfi) , -7^;^L,«, ^'^:^AtT-- 2 
0, -^^7s^:^u—^mU, -7'>;^ATDC 5,«. 7 -7 h G H 3 , thFLM^t^:*^ 

^Lti5 tTJSm=&?^«K^1"'2>t-ti^ n7L\t^ Proc. Nat]. Acad. Sci. USA, 69^,2 
110 (1972) ^Gene. 17#. 107(1982) "C^T^ 9 - ^ ^^'^''e ^ o 

[0 0 2 7 1 

/^--f-;Vy^M'fi^?^K^^1"'^ ^-'i- Molecular & General Genetics. 168^, 111 

(1979) t^i^iStt<7):l^'^l^t^^ ■^fi''^ ^ ^ ^ '^^'■^ ^ ^ ° 

^■@:=Sr5f^KK^i"'2' fiJxffs Methods in Enzymology, 194#, 182-187(1991) . Pro 
c. Natl. Acad. Sci. USA. 75^. 1929(1978) i:nc|B«co:^fel^t^^ "^tr 4^ ^ ^ ii/Ji^^-e ^ 

kMm^/^^t±B^^5F^K»s^-t-^t'{i. Bio/Technology. 6. 47-55(1988) 

. 263-267(1995) (5^?itt^^f) , Virology. 52^.456(1973) lCiB«0:&-&tct^&-c> T^T* 9 
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VxVuV;." Pl-M«^. ->3M=&t% S^^LTti. #Ilx.ii\ T>'^->>A:^m> ?i 
^^^^ a-y^^--^' U?&-> ^-/hV. ^•bM>'. :^5Ll6. /N'V^va 

ftfimiii:'<^«t/>:{4*»K. M%^:LTti. m^it\ * ;v A . V ym- 
I 0 0 2 8 1 

tfM9i#:Hfe [Miller, Journal of Experiments in Molecular Genetics, 431-433, Cold Sp 
ring Harbor Laboratory, New York 1972] mi-t Lv^o ^l^f^'^s , 

V VI TS«C0t^^. ^^ii®-^*^ 15-43 'CX-m 3-24 ^f^^f =feVN 

(Burkholder) ^/h^te CProc. Natl. Acad. Sci. USA, 77^, 4505(1980) ] ^05%* 
ym^-^^-r^SD^m CProc. Natl. Acad. Sci. USA, 81^, 5330 (1984)] i)^^^ h 

2 4-7 2B#mf^V^. #^t')SCTil^^W^inx.^o 

^g^^mA«t/tttmmt?*^^K^^#«r:^«-r^Pt> mmtLXit. Grace's In 
sect Medium (Nature, 195, 788(1962)) rapmitVfz 1 0 %^ ZyMmm<7)mMJ:mM.m 
K.fzi><Dtxt^i}m^^hit^o mM(DplHim6. 2-6. 4 bV>o in 

«t±®#ltj2 7t:-e*tj3-5 Bmn^j:^^. ig^.^^^jS fcM^^tt^^Un^ 

ifi^76^«/m-eab^MK»t#^^«i"*l^^ Jt*fei:LT{±. i^Jx.«\ It 5 - 2 0 % 
<75MB4^JfiLVt^#tfMEMitAfe [Science, 122^.501(1952)] , DMEMJ^Sfe [Virology 
396(1959)] , RPMI 16 4 O^ik [The Journal of the American Medical Ass 
ociation 199^,519(1967] , 1 9 9 W [Proceeding of the Society for the Biologi 
cal Medicine, 73^. 1(1950)] fj: t^^m\^- h M o P H fi^^ 6 - 8 "tr* t Lv^^o 

i^muM'^ms 0-4 ovxmi 5-5 oBtp^^f'&v^. 'Z^m^zmzxm%^uw^m:^^ 

feSSo^ir L J6 ^ ^ 1 7&5-e § -i) o 
[0029] 

'^^i^m)^t%°^m^mmni^^^^^imm^hmiiiir&Km\^xii. ^m^^. ^*a<^ 

ffliE# 2005-3006373 



#M 2003-427782 



: 17/ 



mwmm. «wmm. iiii^»«mi^'^i:') -e*ttifv^-r^xT-^> ^ < 

/N"^'® #^-7°f- Kmt^!t^. ^j^^k^Jiis lfflMffl?S> «Wffim> 

^m. mmimm. mmmmm. mmm^mmimti x$>M^^-i-fixi, 

:i^mMom,^tvx-^tL<ii. :^mMxm^>^^^^y'^^Kt:^mMxm^-hi^^ 

[0 0 3 1 ] .^„u^-^ 

#^ : 4 . IB^iJ*^ : 7 ^> L < {il£^J#^ : 1 0 . t fc{±l£^ij#-i- : 2 6 
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«tfcii«/&^^<2^^nc7)::^-^^^vMi^^xt'!»r^^'^*fflv>T»^ (b) ^Zll 

IS*, im. m^n. rji^mm. Mm^u-^yif^yn-. ^''ff;t^Zl^ZZ^.': 

}Q S vH t ^> ^ ^ o 

(b) <h^6^Jl'^^0^'7)Jri;m^limi-^m^. ft^J^-<7'f-Ft L-Cii, ^U£(f±it(7) (a 

• 1 mm^-w : 4 . mym^ 7 i>L< mzm^^ : i o . * tzumn^^ : 2 e -e 

(c) DNA=^^i-i-^5F^Kfe^<*=^ffi^^'^S£^'J*-^- 1^ K^'J*-^' 4. SB^m^: 7% L 

K S corn ^DNAti, ^^piO^'n-->^'-:^tS [fOxU. Molecular 
Cloning (2nd ed. ; J. Sambrook et al. . Cold Spring Harbor If b. Press, 1989) 

m<Dum^j:t'^ K'ljt-oxi^m^^^tij^x^^ho m^o-->^''^-^i:t±. (1) mm 
^ • 1 iB^ij*^ : 4 . mnm^ : 7^L< nm^m^ : i o . * tzmmm^ : 2 e 
mifi^r^y mmm^^m-r :h^>^^^ntfzit^ (dm<d t^j mmn ^ r-^^^ 
yLfzdm-fn-y'tfzmmy'y-cr-^m^^. cDNA 9 ^ 7 V - ^ ^ ^ ^ -7^ ^; ^ - 
V 3 ymr^ X ^ mm^ : 1 > mm^ : 4 . ib^u*^ : 7 i> < J^B^jf • i * 

/'i±IB»^: 2 6-e^$tL;5,T5ymiB^iJ=^^*i-^^^^^'^°^K*^-'*^<=^^^="~J: 

^j^^ • 7 ^> L < mm^^ : 10. t fzmmm^ : 2 e -e^^^ix^ T ^ y msB^iJ* a 
-^^;^^^,j^y'^ ],tfzit^(Dm.(DT^ ym^m^'m-^'^r^^^ yLtzdmyy^-^-^ 

tfziimm^: 2 6xm^fL^T^ymmn^^mir^^y^-^^Mtfzit^<Dm.^::^ 
- F-r;5.DNA*#*i-^?^«^m#'^#^:^'&'^^'^^'^^^'^^^° 

m<DWtLxw.mm^^^^ti,x^^o mfiWimmmtLxa. ±iB (a) 

t^?x-^^o M^3^^^ffiv^;5,^ii^fc LTi±, lih. ^^v. ^^^y^^ 
fj:t'7^^hmtLfzmmx^iUmM^<DXi>^<. HEK293, C0S7. CHO-KU NIH^S. Ba 
lb3T3. FM3A. L929. SP2/0. P3U1. B16. * ^^«^P388^^ fc'^^'S^t L < fflv^ ^jx^^ 

L^cBifLttWI&ii. M«^^fflV>^n-;S>^a (i^iJ. RPMI1640) t/cJ±«W Ha 
nks' Balanced Salt Solution) t^^^ 

[0 0 3 3] 
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^-'J : 19/ 



2 ) w.mm^ : 1 > mm^ : 4 . ss^ij*-^ : 7 ^> l < itmm^ : i o . t /c^mb^ij* 

(i) M. Bodanszky isHXfU.A. Ondetti, Peptide Synthesis, Interscience Publisher 

s. New York (1966^) 

(ii) Schroederis J; tFLuebke. The Peptide, Academic Press, New York (1965^; 

±|B^fet?#^^x^^-7°^ F:6^^«#■^■^^^'^ti^ <2r^n<7):;^'S^::J:or®^^:^ 

11 4-^f-;v^>Xli F'J;VT^>«lt. PAMW. 4 - t Fn ^pi/^ f-;V^ -^^^V^ 
^'^;VT-fehT^ F^f-;v«. *°VTi^'J;VT5 FW^ 4- ( 2 ' , 4 ' -^^'^ > ^ v "7 
Fnifi-^f-;v) y^J^'ymm. 4- ( 2 ' , 4 '-^ ^ h ^ v7 Fm 

±iB L $ ttfc T ^ y moM^ M L T (i . -<-f^ Y^m Ki%m ^m^mt 

F»75^^iv^o ^^^^vKvM 5 Fai:LTl±D 
CC N N'-vMy:7°ntf;V*;v^^vM5 F. N-^^;v-N'- (3->>~p<f-^VT5 
y yu ij V) 7!7 ;v .i^- V ^ 5 F t^i)^m^f hMo ^ tL iii ^ wmt\z. -7 -fe 5 ^bWtUi^ 

wj (i?y^{i\ HOBt. HooBt^^h') hh^\'^m^f^^f^r<^m^m.mmmKm 

k)S £4^^ L d ^ ^"^^n ^ tLT S mm>- h MUS^K § d ^ o X- N , N - y ^ 
-5-;v*;VAT5 F, N, N - i^p^ f-^VT-t h T ^ F. N - ^ li°n U F ifomr 5 
Fli jg-flip^-f-VV. ^o^^}^;^i^:&if<^^^^y>'4b>^<b7Jc*«. f 1; 7;v^n j:.^ y - 

^li FV yKm^m^-fz7-:^V<Dm^. li^^^^7F+^>&^^tw{±^*a^<^«=lrtr^ 

fflaE# 2005-3006373 
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7 5 ym=^T-t-^;wtLT. ^^(DKJ^^i.zmm^m^^^^^^^^^-'t^^t-^^t^^^o 

[0 0 3 5] 1 o. 

m^T^ /m'Dr^^m'DimmtLxii. ±tK.i-£. z. boc. ^-^-^"^'^t"-;^ 

Cl-Z. Br-Z. T^T-r >f-;v^^S/:^;v>K-;v. h u '7;v5a-oT-fe^;^ 
;v Fmo c '^if^^^^lf ^tL^So i])l^^^^'y)i^m<Dim&tLX\t. fctx^Ci-eT 

mzm-fhmh\.x\t^ fzhL\t-<yviv^. y-yy^Y^^y^^^^^ t-7-^;v*^^t 

•^n°>>(^:7^y-;H47Xm*<^#K^t l-'^ti^ f^ii^ifBzK Cl-Bzl, 2 
- - h n^>":7';v. Br-Z. t-r^;^^ t'^^'^^f ^^^^o 

Hy^-f-v^cT?^ 5 ^'V^-;K^#iI*i: L-T«, Tos. 4-^h^v-2, 3, 6-h 
1; ^ f-;v^>'-if y::^;V.is^;V, DN P. Bom. Bum. Boc. Trt. Fmoc^fc- 

F Mte^^T^''^ [T;^^-;^ (fchx.{i\ ^uuy 2, 4, 

^nn7^y-;v. 2, 4-v^hn7a:y-;v. vT/^f-;vT;vn-;v. /N°-7-bn 
HONB. ^-\LYu^-y7.^y<Y\ N - Fn v "7 3^ ;V'f 5 F. HO 

[ 0 0 3 6 j| 

St::i'5>i£^lkj^:>li-ii^i::-2 0°C~4 OlCC9M-C=ff^tL;i>^^ m^at::i3V^-CtiT- 
v-;v 7^y-;v. f-:tT-v-Jv> ^^iJ'Vv*-;^. /^°9^vy-;v, vp<f-;v^;v 
7^ f' 1 4-y^>vf-^-;v. 1, 2 -^^^v^^-^i-cD-t ^ 'fe^^^^-'ffi^^'J 

LTffiv^?>tLi>*;v5;v^ti±lB<7) 1 , 2 - ^^^5^ > 1, 4--7^~^> 

5i;;v>K^^/;i'^=^T5 F<bL/cm. yMJtc-^:7°f- Fll^fJfa^Oilftt^'Sift/im 

\-yS\.m(0%m.^(O^^W^-fz^f^Y {^fzMT^JW) t^^S^L. i<^M-<7°JF 
^ Jilfl L J: d m-^^^i^ 41 T'il^ $ ^ ^ o ^^-^JS:^ <^ i^'^^ffi ^ ^ R w-e ^ 
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: 21/ 



.i.°VT^"J;va> .if>;-7°nii°v>'ffl*ifom'^%^ 
^fb-a-t; h;v-x>-2, vvT^>- h'fet^^Tjv^y vT^>- 

^|WI^i^mi-^N N' - o --7 J-^ V> v-^l^^ ^ f'^^ t'^^^""^^^ ^ l^^'fl^^^^ ~^ 

3l(2-ti U v;v vf-:t) if >ItN-X v 5 (SPDP) ^ t') 

10 0 3 8] 

(2) ^7 ^n--^;vj5L#<7){^m 

:$:#|Hj5<7?fJi:li«^ 7^lfiL®t/l::MLT. i5yx-«Ml^'aA. Ml*lt±A> &Tl^M^ft<D 

ii-r^y:^ybmtL<m^^hfi^o ^^^^^ . 

-^^7. i)-hmtm<^u^ h Mzm'^-^'mi\^m^^^'^ 2-50 \^\z.mm^fz \t v y^m 

^$:J^;&o i4^^*#ti^^nc7)^-iS. ^!l£{i>-9-i:^;^;^^^><^::^-a [Nature. 256 
m 495W (19754^) ] iit^v^«-e^-2,o l!6'S-M^J^l-'^f*> 3- 
(PECr ^-fe y^"^^^ if >J)-'^lf ^ tL^ 1^? t L < J±PEG^ hfi^o 

m.mmmtvxii. mK.ms-u psui. sp2/o. ^-ir^t^-^^^ifhti. P3ui*if^^t?t l 

ffiiE# 2005-3006373 
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^--J : 22/ 



. M'^i : 1-20 : mm-^'^ ^ ^ PEG mtL< {±pegiooo~peg6000) mO'-8Q%mm'^m 

[0 0 3 9] 

SB^iJ#-t : 1 . mm^ : 4 . SE^iJ#^ : 7 limm^ : i o . t /c«SB^iJ#^ : 
V y^^tfziiy'uT^ y A^m-M-^^f^wimz^^^ y^'} F--r:^«±^t^^i]nbs i&lt 

^: 10. t /cf±@B^iJ#^ : 2 6-ea$:?x^T5 -^m@B^iJ=S:'B-^-r^*°V--^-7°f- F^rtnx. 

7t«mffl:^*-e^f'^9 fc^^^-^^i^o mmisxxf^mm^mt lt{4. ^^-f k- 

^Tb^^^X-^^i>(Dfj:hltt^<DX^^j:^m.^^^^Xi,A^>o f!lx.«\ 1-20%. $f t L 
< {4 1 0 ~ 2 0 %<^4^BM?JflLVt^'a-tf R P M I 1 6 4 0 1-10 %<7)4^B^#lflLtt 

^^^ti-G I T:^j& (^n^«xii (») ) tfzii^^^y'') v--7^mmmiisLmmi^ (sf 

M-10 1> H7Xmm (*) ) ;&k''^fflv^SCli:^^-t?^;S)o :^«^aK{4^ ®#2 0~4 0 
(M^ DEAE) ^~;v^i!ift> ^Ill^^Sffl* ^ vM± -7°n 

^°(a) I£^iJ#-^ : 1 , IB^iJ*^ : 4 . W.jm^ : 7 L < i4|B^iJ#-t I 10. t /cJiSB 
«0jrL#^^^1-^^W-7'V F--7. ^i.Xf (b) ±|BiS' >'/-?^'Kt{±RJSi-^7&^ -?-c7)— 

-ri h i 19 ^ >^ t i ^ o 

[0 0 4 0] 

[.-f? i; ^ n - ;vin;#:(7)'f^^] 

ffiiE# 2005-3006373 



mm 2003-427782 



^-i^' : 23/ 



^^u^uyv ^^vT^>#**aJ:b-^vN7"-r>' 1 mo. i~2 0. tft. 
1 m-fo. ti-i^js ~ 1 0 (n^K^T'&^tt^o XT*, / 

dna (MT. ryi^^y^^'v^^ut^V'Dum^z^^^x 
^D'^m.mm')^. (^) mmum-^^^\^f^Ty^^y:^^^')^^^^jr^lf^^^f:^ 

F:^^^ (n) RNa s eH^cJ:;S,RNA5-»^*gl^-r^T>f-^^>^*°V^^ V^-f-F<0 
^-A-Ii ^ y hn>>^#tf;^l§0^ODNA(^)^:^»SE^J<^ffiffiMt^7 0 ^/oJ^J.^^ fiPt L 
< t±|^ 8 0 %mJi. J: *f t L < 9 0 « ^>$? t L < {il^ 9 5 %J^i.±<^ffl|Wl'tt 

8^^i£^iJ##: 9, mm^'. 1 1. SB^'J*-^: 1 2> @B^J#-f-: 3 5-t?»^tL^:yy 
@B^iJ=^-^*i-^DNA<^:^»@B^J«ittfi*J'^> ^> L < t±«Kfi^l^ffl«e^^^«lB^'J> ^ ^- 

F, ^? t L < t415!lx«\ @B«-^ : 2 

@B^iJ#-f- : 3 . tm^^ : 5 . Sfi^iJ#^ : 6 . IB^iJ*^ : 8 . mm^ : 9 . @B^iJ#-^ 

• 1 1 iB«^ : 1 2tfzmwm^ : 3 5-C■^^$^^^:^^ra^^^-t-^DNAO 

^^'^J|yxi°'J^^ V^r^FtiSt. 10-4 om«. $fSL<(4 1 5-3 0« 
^^l,r~-^fj:}f(DM7}^^mmmKii^M^V5<:fzm^^ T>^-b>:^DNA=l:«^ 

*>^*ni?^=e-^->>s:if<^<i:^#ifp'j ymnmzmM^ftx^.-xi> 

miE# 2005-3006373 
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^-z^ : 24/ 




^ o T >^ i < , mm^ : 2 . s£^ij#^ : 3 , mm^ : s , sb«^ ; ^ 

iB^iJ#^ : 8. SB^iJ*-^ : 9. iS^iJ#^ : 1 1. i£^'J«-^ : i 2tfzmiym-T: 3 5 

$ tt^ ^ftlfi^lj ^ D N A ^ -Z^; Xi-^ ^> <75-e ^^2^^^^^ 

V ^MXi-;5.^h75^^^-i, i^RNA<7)^^^/ciiM^Pl«t-^-^i^^'t?^^^N 

^"V^y^KilpRIS^^^J F^'. ^>'^N°^'S3-F«. ORFawKI^Jhr! F^. 3 «# 
af^W. 3' Jg/N°U>Fn-A|Iit*/cii3' >^-vT ^° > "7°^^ ii^ti. j^?^ Lv^>ftm 
flit ? L T MtR L ^ i^K ^ > ^ KitfS?-!*! <7)$P M ^ ^ llJt ^ ^ L T St^ L ^2. o 

^;ti-;S.) >&fc'7&-'^lfibtL;i.o 2^«ftDNA, 1«DNA, 2MRNA. 

iTpcliRNA. DNA:RNA/^^7'V^;'F-e*o-C^>J:<. ^ l'»«fP*° ^ ^ _^ J 
^ F '( ^ /' \mm% :t V ^ V ^ ^ F) . <&^n ol^lf c7)#Sn $ ^) <7) ^ ^1 X. (J ^ 

mx-nhi'Lfzmm<Dhi>^(^. ^^y^(Di^^^fzi,(D^ ^^Mb^tL/c*)^. i«j^:i.±2 

-:;trV>'b'fk'^tJ T^Uv>. v9V>^^fc^) ^#o=J>co. (^ix 

t-oxXll. r^^v^vFj . r^^v=a-^Fj i^ix^ mm\ hit. ^^)y 
^i:xf\£^)<v ym&^^^-f ^<D^'ctj:<. mm'^fifz^ <Dm(Dm.mmMU^ 

ffiiE#2 005-3006373 
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«0J^T>f-fe>':^'3^°V^^V^^Kti> RNA. DNAtfc{±M$tLfc« (R 
NA DNA) T:-^^o M $ tLfc«0*#f!l tT ii, li?^ 

ch Japan, 8^, 247M t /ili395H, 1992^> Antisense Research and Applications, CR 
C Press.'l993i^^T-ifc#<#^^^^'^^^^° , 

fi mmtKm^^*=-^-^''^ii^ m^mmmmmmi' (hgf) -^^^^^t^o^u-yy 

ffiiE# 2005-3006373 
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^-i^ : 26/ 



mm. ^m. mmm. ^^nm. m^m. ^mfM. mmm. mmm. jfiM^j 

[0 0 4 4 1 

v\ ^i^. ^}vf^ti iznLxmnffdttzi.iwmnm mwrt^ 

I5ti® t tL#;5> 'fe L < t±IS:5f^^y t^^tfi^(DX^o'Ci>^ 

^mmimmmmn. ^TmwL &nmmM. mmmn. ,^Mmmmmm^^^^ 

0 HCO- 5 0 (polyoxyethylene (50mol) adduct of hydrogenated castor oil) ] 

mPi^-^<7)fzisb(Dm.j^^ t Lxii. mi^tfzitmi^(oM'B. *#e*jt^}4^^J (^asiis 
■cv^T^^v^o «Jffl<^^l#^ »SiJtbXi4. -^flxsf^ ?L«. M> ^^^-r 

#^*fcLT{4, Sm-^'fi^iJff^^/^ >9®'ir5~500mg. h 1? ^blt&lt^'J-eiiS-lOOmg. ^<D 

-^x-tf. mx<Dm.m<^mm • fm<Dfz)^}.z^^m^^m^^-ii. :^mM<Din.wtfzmm^ 

mmtLX. ®'t0.01~20iiigAg#MK. $?$L<li0.1~10ing/kg«fiK. 

miE# 2005-3006373 
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^-v : 27/ 



m^^^-t^^tt^X-^^o «75^^#l^«V^:^^tC4i. ^(D&mz.JBZXm&LX X\^^ 
[0 0 4 5] ^ ^ 

m^m^^xi>x.^^^omk\t. ^yy^y^'^^ ^^-m. ^^^^ 2.^2x11.'' i,- 

■If > F'f Uv^o 
[0 0 4 6] 

(DM^^-m^^^tij^X^^o 1 -^RiS t 2 'AKm « |W] B# * o T i L- B# f^l -t ^ 

l>hft\^mm-r\.i> immx^^'Z^M^i^^<. viij^iS«^iS]±$^^jo@e«j^^2« 

[0 0 4 7] 

® f {± V -b 7° - * ^ * 1" ^ o 

^#:fiii:L-C{i. ^ :^ IgGin:#: (ICN/CAPPELtt«) =gr^ffi<b^#fc Lrfflv-. - 

-^^^x,^t^i(x:^^y,^^^tfzi±v^^^-. ^J^zf (iii) mm-m^mMv. Rfsm. @ 

ffit^n^«L/^HRP»^fy^b. ^mMxm^^hfi^^y^^^MtfziiU^y'^-^^S. 
(3) ^Ay;>fhiJ';'^'^ 

^ h V v^mx\i. wm.^(omm.hmmim.w.h-^-'^m(Dmmit^f^fz^^ 

miE# 2005-3006373 
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^-v: 28/ 



m(Dmm^M l-c^^ris ^^tz^mm t mm^»m-t ^ ^ itmm^(DW t 

( 4 ) "7 n ^ h V — 
[0 0 4 8] 

±IB (1) ~ (4) tciov^-c. ■mmmK^m^^^m^m^m^^hfi^mmntLxit. 

rafi7n*hLTf±. fBx.«\ C^^^I3 . C^^^I3 . C^^C] ^^^^ 

%mntLXli. #ax.tf->T^>^*fe* (fU. Cy2. Cy3, Cy5, Cy5. 5. Cy7 (T-^v^ 
:r.yM±m) ^J: . ■7;^^V^*5>. 7 ;V ^ V -y > ^ V v T ^-^ - 

y T -7 -fe ^ J Bg^n49^^^f ) . Ari ««S ri^ 9 v ^ ^ a y r -t j_ («gc 

mm^mmm (^3li£) Bgfn624^^tT) . TMethods in ENZYMOLOGYJ V 

oL 70 (Immunochemical Techniques (Part A)) ^ |WI» Vol. 73 (Immunochemical Techni 
ques(Part B)) > Vol. 74 (Immunochemical Techniques (Part O) . Vol. 84 

(Immunochemical Techniques (Part DiSelected Immunoassays)) . Vol. 92 (Immun 
ochemical Techniques (Part E:Monoclonal Antibodies and General Immunoassay Method 
s)) |WJ^ Vol 121 (Immunochemical Techniques (Part I:Hybridoma Technology and M 
onoclonal Antibodies)) (&.±. T r ^ ^ ^ MtWff) ° J-fi^!fJ- 

. imm. m.m.m. m-mm. wm. mmm. wmm. »m« 

[0 0 4 9] 

miE# 2005-3006373 



#il 2003-427782 



^—-J : 29/ 



^t) '®tt4t:tcM<5,^ j&:^XAi'tt. mK.mmmmmm^ (hgf) '^mt-^^t-oy^ 
-t:^m^^>hit^^y^^^Mt^mMx^m^^hfi^i^^f^-t<D^^. (u) Jf^'^^i^ 

«m-t?^it$-^^o It^^-t L-Ct4. FLAG. His. V5. myc. HA^^ jil^Jj 
^>^N°^'K:feJ:t;*^±Ifi^^B#]!jnV-fe-:/^-<7?rf.^^&. tfcfi (ii) ^•^'^1^^'?;^^ '^t 

. FLAG. His. V5. myc. HA^^ ^C*^iC#j]n L/-c:^ll§gx-ffl ^ tL^ V-fe 7 ^ - 

fc{± (ii) ^mt^mi^xxf^mMxm^^^hM^y^^^K^. f f 2See 

y:.7.^yy'u-yym^j:t') lcJ:V)tfJ^L. -hIB (i) <o^^t (ii) o^^ii-eib 
Ki-^o U >m«« • ^Ux-iSllethods in Enzymology 20 

) (D^-^icib-^T. i^2o%Jii±. 0tL<}±3 o%JjJ.Ji. ■t^^*^<'*£'i2^!!:i 

ttiSE# 2005-3006373 
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^-V'. 30/ 



_ - LT«. if, ^ (M . FLAG. His. V5. myc. HA=& 

-^f^fcO ici^^it. ±15 (i') <Dm^t (ii-) O^^iiT'Jt^-t^o 

l^ni^ff. ±IB (ii') (^J^^tii3tt^*§|H^-^^ffiv^^ix;i. Jib2 i 

' ) <Dm^l^it-<X. m 2 0 %m±. 0t L < « 3 0 %J2J-±, J: 0t L < H*^ 5 0 %^^; 

±|B<7)«0J T-ffl V> <b k ^ ^ > iJ' K 4 ^ -fe ^ - ^^"^ ^ * "^"^ ^ ^"^^^ J 

:^)^^jlv>P,;!x^o m^tLXii. M 

xif. COS 7m. cHom. REK 2 9 3mmj:t^(^mmmmjt\.<m^-hfi 
. ^m^mm. laMmm. wjmm.m.m^^^^^-^^^^f'^^'^^o 



•r- m-m. mmm. ^-^m. m^m. mM.m. ¥>btm«. wmm. Mm». Mmm^ft 

±iB:^tit'*5v^T. (iii) t (iv) (D^^K^^fh. tuiaitfs^<^i^m* 
ji. ifmnxm^-hfL^i'y^^^'».tfz\iv^y'^-A^fz\t^'^mxm^-hM^y^-^ 



5. SE^J#^: 8. @B»^: 1 itfz\tmm^: 3 5 -e^^ttsm^IB^Jt /cti^o 
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31/ 



2 0 %Sl It L < S 3 0 o/om±. i ^)^iirt L < im 5 0 o/oj.:i±M$-^^i^iMb^r^ 
ifflM-fttti-<s. mmmmm. Mt^&t^o^^^ts^^o 

[0 0 5 4] 

DNA) ii^flxtf. -^u-y^tLXim-r^^tr^X^. ^^VtfzliUiin.mm 

-^^^^ -^^^'^ t:^7v\ "^^^^ ^^-^^ t''^^. 2 

i *tS4|;&0?,>flxif. |^DNAtfc(imRNA<7.fI«. ^r^«^^v>iij« 
T^. ^DNAt/ciimRNA<7)±itn^SV>i±^?lM#>fc^<^*fe^W5fe^ L-C^tffi-C 

SSCP^ (Genomics, ^5^, 874- 879K (1989^). Proceedings of the National Acade 
of Scfences of ?hfunit;d States of America, ^86^.2766~2770M(1989^)) 

'^i i5*^T 5 ^ I V -If - ^> 3 > i ^ ^^M^^mm ^ fifz^^^ p c R - 
s s cpki'i DNA<75^M^^t^^^^^^m$tt/c^'^{i. m^^m (m. -^mm. a 

ir^ ^t-A'^x-^^o 

10 0 5 5] 

^^t#. ^1?^ ^^^f 5^mS 

t^<Dmhrj:^^^~r^nxLfz^k. '^m^mzm-^x. }^ytfzi±m%mm (^^^^^'J: 

•^~>> ^-n. ^;v^^n ti^LT^pa^t/t»®nfi^ 

miE# 2005-3006373 
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^-v: 32/ 



^T>f--fe>;^*°v ^ v^f- F<7)$^#*{±^ *^J-«M. S^Ma^ h ^tnc 

^ iJ' V:^^ F'^I^O.l-lOOmg^-^-r^o 

±|BT > ^-fr > ><> *° V ^ ^ V :t -5^ F t M ir, s^^^T'ffl ^ tL^ ^ >'/^° K f 
^^»^_^:3-F-r;5.RN A co-f 15 ^ =.M.m. R N A , i?, ttS ^ > 

^®$/c{±V-feyi5'-^^-F-t^RNA(7)-g|5^ ^ y ^"^f" A if ^ . ^^0^ -e 

if^:^^mx-m^^ hfi^^>^''^Mtfzl,iV^y°^-. ^ {i-ftt^ =r - Fi"^ D N A 
<^litg=^*fptlJ"t"^ i Mx-if. « (M> ^'vfli^ffi^ ?L^ffi. HilT^ffi> B^J3£flf<^^ 

±Mm. mm. M-mm. mmm. mmm. wm. mmm. mM.m. mmm. ^^^t 

"SilRNAti. <Zr^<^^fe (m. Nature, 411^, 494H, 2001^) Ic^it-C. «^ 
i; .i^'^f-f AJi, ^^^myj'}^ (M. TRENDS in Molecular Medicine, 7^, 221K, 2001^ 

) icmcT, ^(Dm^^i'^&Kmfi^xmTk-r^^t-^^x^^ho m 

x.(f. y^'^^Mi^- Fi-^RNA<7)— gBi^<2r^<^V'i?-^f^ A^^|§-t^^ 

icioTSmi-^^ t^^^T'i^^o F-r*RNA<7)-f|5h LT{i 

. y2:^]i(DV X -oX^^m^i^n^^^^MORN A±(DWWxmtiZ^mVfzW^ ( 

10 0 5 6] 

■^m^xm^-^hix^^ 9 y ^^■^ ^itmx'-mwz.^'^x^x^ (9 . -^mnxm^^hM v-t-/ 

hfL^-9y^^'7%t.fz\t\^^y'9~^mv7^yh\^xm^^^^^^xh^o 

l^Wtt T Ifflia ^ il*. ■ffitt'flil- i i: i i9 ^Ifflia ^ ?Ef^ $ S ^ t ^^^W MX^^o 
tfz^ :^mM<D^ y/^i^V:tfzii]y'ty°^-ii. (M^ i^Bm. 7im. Mm. 

mrsiM. wm. M-mm. mMm. mmm. wm. mmm. wmm. m 
M.m. ¥^m^ffi. mmm. mmm. mm^^^;') <7)«tfc{±r&0c9/ci6(7)'7^'^>m 

ffiiE# 2005-3006373 
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^-v : 33/ 



sffi^t^iPx. ry^/^'^b yXm'fbT;^^ jflLttT;v7'5 > 

T^^-^^tci-mmt/ij^A (#m60kg) K&Tmit^miMtLm^-r^m^. mmfz 
> WJ =^2~4iiis#-r i t ^) § ^ o 

[0 0 5 7] 

(2) Mii?L«^^^^';'«iijJifT'*i>^ (Dtamoiijtj. 

(3) -^/^^'yftS&t/^^'-^'^^^ /"^ii^ h-e^^^ (2) |5«<7)iij%, iiXXf 

(4) :$:||0J<7)^i.5^ttDNA^fc{i-?-O^mDNA=Sr'g-*L. BifLIitJt^^V^-C^mb ^ 

^ ailt ^ ^ - =^ Jift -f" 'fc CO -e * ^ o 

:*:^H^<^iS'1-*f4DNAtfc{i'?-(^^MDNA=^*-t^#^ti Mffi?L» (J':'.T> ^5&0J<7) 
DNAte#I&%tlii&iai-'2.) ii. ^^mm. simp. ft^isitF-f-^^^^^I^Iffll&^lr^tj'K^ 

~T ^ ^ r^ify^. DEAE-7"^J^ h^^:^:^^'^: ^ BS^jti"^ DN A^tz:#-t^ - 
. aMia^fc i:'t::@fi^i:-r^«B^(7)^5^'|±DNA=^(5#L, Iffll^:^*. lili^^'Srift^ 

S!)if^. i:(9^lt^'>^ »E^tLT. C5 7BL/6^^, DBA2m^5&fc% 

^il^tLT. B6C3FiM, BDFi^^, B 6 D 2 F 1 BALB/c^>^ 
, I C R^m^J: t^) t fzii'yy h (Mx.«\ Wistar, SD^if)>& t'i)mt Lv^o 

ffi|iE# 2005-3006373 



#11 2003-427782 



^--J : 34/ 



m^mm^^^^^-c^m^v^ ^MMk^i^ ^ -i^is''ir^ m^mm] tLm. ±m<Dm 

[0 0 5 8] 

(D^\-^'\± DNAtli. m$m'm^^^m L r V> ^ <^ D N a -e {i ^ < 

^^jfc") ^m^^^it> iM.&<^i-iM. ^tl. 4t!l(7):^»-^Og^=&if7&^~^C/c 

<Di,0-X:^^-=>Xi, X\^^o ::^§tm(7)Dl^A^MM.mmKmm^^^i^^ti^XJ,i. ^DNA 

'mm^^^^^MoDNA^m-t^^mm^mm a?ox.if> 4%. ^-^^^ ^y\y^v 

-rmz.. :*:^H^C01i >DNA=^M'S-b/cDNA=i:^:^ b (i^J> - ^ t^) =Sr^ 

Ltdt) <7)S:ff IP , fij £ {i\ j;^ SffllP^-^ xfi5'n^>v^^v3:^1-i)ii:t-io 
-C:$:|§H^(7) D N A ^-M^^-t^ D N A^^m^lM ^i^W^-^^ ^ t i}^X- ^ & o 
[0 0 5 9] 

±|B<DDNA'^^P0=lr^f^^ ^n^-^-t LT(±. (i) ^4)1^:^ (M. 

V 5 T ^ -9--f h^:**n'^^;vx. •^n Sifli-ifi'i' ^v:^. J C "i^ -T ;v ;^ . fL 
.ifij :t'>-f;v;^:&if) t'Si*1-^DNAcoy°n^-i$'-, (ii) ^anffLKi 

, aLi;;;^n.is°J^f->. j^^F-tr';:^. UT^y ^i--^. ^^') rmmmm^^ ^^^^ 
i5'"";V^f-:t>S- h9>:^7i7--lf> JflL/J4Kfi5^^:Sia^/S, ^-7-5^^X1, Kl 

OisirfK 1 4. imisXXfl IM. "^"^^ U ^^^'AMPW^ 

--If ^ I -^f^J^- h . b n -7 ^ MSm®*rLl4T;v:* V -7 :t 7. 7 T tJ' 'II-^ 

, ^ > V^i^^U '^AT7-V'>>3 U >m-fb^* (N a, K-ATP a s e) . -^-n 
7^ 9p< > hea. ^ ^n^:^^-^^ > I isiU^'I I A. ^ ^uy'uf-^ i--^ im.^^ > 
}^l£^-^ MHC^9J^ (H-2 L) . H- r a s. V->. K-/^°5 y ^ -ym 

(TPO) . ^y°-1^ VmMM^l^l a (EF-1 a) > 

®, ^n^^D7^U>'. Thy-1. ^^Vuy^vy. Hllnf^^ (VNP) . JfiLVtT^n 
^ KP 3 5^^'oe>', b n.-K^^C. ¥vtlSa T^^>. T'V^-no^y 

^yr^)yA. ^^vfWyy^j:t^(D-:fu^-^-tj:ifi,^my^hfi^o ^>5^T'4). ^#-ei^ 

(EF-la) O-^n-t-^-, t his h U ^Ti:^f^>7'n^-^-;&if^^^$f^ 

. r:7-{ )i'^m^^xzf^mmm.W}m^^(o^DNA(Dmm^m^^^^ti)^-x^. tjtL< 

mfE# 2005-3006373 



mm 2003-427782 



^-i^': 35/ 



^ il tij ^ 

t5 t^^^^IE-t D N A <D|ltg * W ^ ^ t i ^ 
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^-v^' : 36/ 



J: o -C#^i- ;S, i 1 § ^ o ^ffiJ|P*fflia^Pt *5 Ij- ^ ^^HJ <7)M't D N A <^fcS 

- h«^m#L, r<75tim<^«^3c@B-r^-i:i^J; '?■r-<•r<;of■3^/5^^^DNA^^-r 
|[ 0 0 6 2 J 

*^0^(^M'^DNA=^*-r^#^li hnS?Lt«)t/{i. :$:%0jO^#DNA^^^^ft^?i$^i-^tL 
fgPl* (dominant negativel'^ffi) ^ 

mm. mmm. wm. mmm. m^m. m^m. ^m%m> mmm. mmm. m 

(i) Mi§«oyi*i)0,l;HMt LT(7)1tffi. *^ 

(ii) :$:|tl3gcDDNA*5^»<7)«.^5(7?DNA^ L< (iRNA^lt^^^-r^^^N S 

(iv) ±fB (iii) |BmoM^ffiv>^ii:t::j:^«<^W^l^*^^ 
|[ 0 0 6 3 1 

;5) i Tii^'-e § s o . 
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^-i^ : 37/ 



[0 0 6 4] 

(3) ^.^-v-f (1) mtm<7)mwmm. 

sit- S ^ J: ^ r-i&'m^ $ tt. m 1- *° - ^ - mfS^^^^^^B^ <^ D N A tc*^ i- ^ 7 n ^ 

(8) Ym^mm^^rymmm-c-h^m (6) wm^^^ 
(10)^ (7) mmm<DmmK. ^^^^^^^^^^'^^'^tTJ^T^t^^^^ 

IL<S|^DNA^^~^-KLTV.^*^0^<^^>^^"^KO2ttJ«K^^^^ 

^;::^_^lvM±^^v>(7)M««i-^^:^t^<t^^^^^<^^^^^^'>i^DNA^ 

t-:^mM CD D N A co DNAlB^J=^^9^-^-tl-''-PCRl*t^J:'9lttfrb 
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: 38/ 



X. f C 5 7BL/6-7<>X^C 5 7BL/6<^»mo/!'^'5;i&«:DBA/'2 h<7)^||k 
J:i9k#b/cBDFi (C 5 7 B L/ 6 D B A/ 2 <7)F i ) ^^^^JM^^^ 

Lf^m. iE-^m m^i^> ■7^;^T-tiS^'fe#»'2 n = 4 IcSO^n- 

SSi^>&®^=^^7^-^-m-t-^'LIF (1-10000 U/ml) ^fiTl'^m^^' 

TA-M (®#0. 0 0 1-0. 5%>U7->^^/0.1~5mM EDTA &JL<{i^ 
0 lo^hU-Zv^/lmM EDTA) ^akSl^ J: «ML. ff/cl^ffi-mL/i^^ rf, 

ll^^b^-t^^-tOTfg^^^^ CM. J- EvansRm. H. Kaufman, Mature. ^292 J, 154 
W 1981¥;G. R. Martin. Proc. Natl. Acad. Sci. U.S.A.^78^. 7634K> 1981^ ,T 

^C. Do fsch.an - ^"^^^ ' ' \^,,^L^f,Ji":itr^^ 
;v.^;V7:i-nv-. ^87^. 27K> 1985^] , ^mM<DE SBM^^^t^^ ^J^ttt 

;^fir is v> -c ^ffi -e ^ ^ o 
r 0 0 6 7 1 

:$:^0JcDDNA^m^^#1i MWfLl&tKi^ m«c^niR N Afi^^^n:^^ JJv^^ifJ 
^ L T K^fi^ O^^fi ^ itm-r ^ 1 11 J: >9 , JE'tKi t» ^ ESU -T ^ ^ i: eg ^ ^ 

ffliE#2 005-3006373 
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^--j: 39/ 



yv^i^^-^^'y^ mwmm ttzit-^^:^ $mm ^mx l ^ f J i £ 7 f t 

^ ^ ^ ^ - O CO D N A ^^^T^Mmt ^ tLf^ D N A @S^J ^^-afS^-m 

(9. -T^;;^JE^|ffl)!at/^l±-7«i':^pm(7)^fe#±<7)«9?^DNAfcX^xm:b^ffiR^fi 

«0^ODNA^^V-y^T-^ «0^ODN A±t f^ti^^M^DN 

m^^ ymm<D&mmm<D-^ummLfz^mM<DD n a^^ l"^^t;ui?i2,^ J 

^ o 

Zyt mmm ^ # :?> c h ^^'-c i . ^ tL o h V > ;^ V - - ^ # ^ > m%mm 

§ ^ " ^m^^'J <7> W#*3 J: mm k o v> T ^) 'gr-a t^^^ ;i J? i V. o -r 5 . 

^ o 

miE#2 005-3006373 
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^—-j : 40/ 



fflMmm, «w^±5^t^ »ff^M«fflit. <-ti 
m. ^??;.™fkS"^?f f| 

^^^i^iiLTti. «m i^m. *^b7K«> mm.fj^}f) ^(d 

m (^Jx:{f> '^•9-^. t:y>?. '^v'. 

t L<(im.0~20mg^^i--&o #^Pfi^t::*^#-r^*^^ii> m'&t;<75 1 

#S60kg^:L-C) mim^MK^^-rhm^. -Hicoimb^%^^0.01~30mg. 

L < {±*?0. l~20ing. J: L < iil^O. l-lOmg^^Kltl' i ^ ^^^-T & ^^^^^^fP-^-^' 
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^-i^ : 41/ 



55-;-mis^i:LT«±, itriatwco^co^^^^^v.^tL. ^-^^^^r^ti^SS 

(PBS) x- g a 1 ^^t^^fefTe ^f^/^^^^ 



L-cS. ^9x(f. ^^^y^^t *''t5^\f?>M^^ L ;m S 

i4^0DlAtr*t-r;&:7«n^-^-ffii4^Mt-^^b^'^J:^^«^^ 
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^—-J : 42/ 



% (^yx«\ yyv. -^^-^^ ^'y'-^^> -^'^^ "^"^^ ^•^^'^ 

««A (MeOkgi: L-C) <D?Lffim#t::^#i-^^^^ -0 Ico ii^>fb^t» J^^a Ol- 
^ _ ^ _ CO fett ^ M t {± ^ b-^il^ ^ ^ <^i^ X y - ^ > -r cte 2 

i0^if::iv^T. :^^.^T5ym^^t^^K&-f-e*^-r^^^. lUPAC-IUB Conmssion 
on Biochemical Nomenclature i ^ ^ v.^^|t^S^lCi5tt^«ffiKg^^^^^ 



DNA 




c DNA 




A 


: TT^y 


T 


: > 


G 


: ^-r=-y 


C 


: V h ~> > 


RNA 


: u ^'^m 


mRNA 


: ^ <y ^ > V? ^ - 1; 5j€^^ 


d ATP 




d TT P 




d GTP 




d CTP 




ATP 




EDTA 


: v> vT 5 >'izgf^^ 


S D S 




G 1 y 


: iJ'*^ 


A 1 a 


: yy-y 


V a 1 




Leu 


: n V > 


I 1 e 


: V n ~> > 


S 6 r 


: -b'; > 


T h r 


: V :t — > 
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w y o 


: ;^ X ^ 


JLVi c u 




n 1 n 




A c r\ 
/\ b y 




y b 


: V V y 


A r* CP 




JCl 1 b 


: Y^Ts^vy 


11 c 


: 7 — 7 "9 — > 


i y 1 


• -f - n V > 


T r p 


• k u In "7 T ]y 


Pro 


: -fu ij 


A s n 




G 1 n 




p G 1 u 




Sec 


: -fevyv'^T'^ >' (selenocysteine) 



[0 0 7 4] 



M e 
E t 
B u 
P h 
T C 
T o s 
CHO 
B z 1 
Cl2-Bzl 
Bom 
Z 

C 1 - z 

B r - Z 
B o c 
DNP 
T r t 
Bum 
F m o c 
HOB t 
HOOB 



,^rv^)vy- ^ (R) -*;v*'^-9-5 

; p — ^ ;V :t 

: ;v 

: ^>v;v 

: 2 , 6 - nn^>'v;v 
: v;v:t^'>^ •^^^^ 

• 2 — n n ^ y y ;v ^ 5l? ;v 53^'— 
: t > dr>/:^?;v^'-;v 

: t — 7' h ^ •^^^^ 

•3,4 --J^ Fn- 3 -li Fndr->- 4 -:t^V- 
1,2,3 V-> V TvV 

: N, N' — V n^dev';v:^;;v:^v'f 5 F 



HONB 
DCC 
[0 0 7 5] 

S EMA 4 BOT 

^SSI ! 1 W$ tL;i> T 5 y mse^J =^;t-r*sEMA4B^3-Fi-sDNA <Dm.m 

SEMA4B=^:3-F-r^ =^^tf D N A (7):^»lfi^J ^^"t o 

CS5^J#-^ : 4 ] 
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: 44/ 



S EMA4 B-Ml >'m@B^'J^^i"o 

EMA4B-M1 =^3- Ki-;i)^ft«<Si^*^tfDNACOmaSB^iJ^^i-o 

csa^ij*-^ -.73 

S EMA 4 B-M2 yM@a^>J^^"to 
^K^'ijSI ! 7W$tt;2,T5ymK^<J^^i-^SEMA4B-M2^=r-K-r^DNA 

rgg^ljjgt-^ * 9 3 

S EMA4 B-M2 - K-t-;5.^ftitiS^*-^tf DN AOia^lB^J=Sr7]s-ro 

[la^ij*-^ : 1 0 ] 
S EMAAB-M3(DT< yW.W.n^7I<iro 

^S'llJ ": 1 0 W ^ * T 5 y mm **-r^SEMA4B-M3^3-F-r^DN 
A04g.*S£^iJ^^1"o 
""f E M A 4B-M3=^=f-K-r'5. ^^Mi^^^^^ts- D N A (7)i^^SB?iJ ^ ^-fo 

##f!i2,* ###113, mmmi bi^xx/mmn Gx-m^-hfitzry^-^:^^^'}^^ 

rM3;siJ^-g- "14 1 

CHB^'JS"^ '15 3 — 

3 -effl tLf^ T > ^ -b > ^ =^ V =f ^ V :t f- Kco4^*lS^J * /rci-o 

CS£5^'J#-i- : 1 6 ] _ 

c£»-^ : 1 7] _ _^ 

3 -effi tt 7t 9 ^ - <^:^*1H^J ^ o 

ci£^J#-t : 1 8] 
CIB^!]#-^ : 1 9 ] 

cis^iJ#-^ : 2 0 ] , ^ - ^ 

\mm^ : 2 n ^ 

c£«-^ : 2 2] ^ ,^ 

CmW-^ -.2 3] ^ ,^ 

8 ^ tL/i^ -/^ F 2 T 5 y miB^J ^TFt" o 

cS^iJ#^ : 2 4] ^ ,^ 

8 trffl v> ^ tLf^^ -/-^ F 3 O T 5 y mse^J =^ ^1"° 

CiB^iJ#-^ -.2 5] 

##f!l8-efflv^^tL/v:^-7°^ F4 OT^ ^mSB^iJ^^I'o 
P 1 e X i nB 1 OT 5 y miB^J'IrTi^i'o 
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^-v?: 45/ 



CBa^iJ*-^ : 2 7] 

C@B^iJ#-t -.28] _ 
C@B^iJ#-^ -.2 93 

C@S^iJ#-^ : 3 03 _ 
CSS^iJS-^ : 3 1 D _ 
CSB^!J## -.3 23 _ 
C@B^|J#-^ : 3 33 

CIB^J*-^ : 3 43 _ , 

ii^iii^4-C■#t^^/^f^K«#Escherichia coli T0P10/SEMA4B-Ml/pCR4-T0P0}i 
''^S»O^I#iJ4-Cl#^^fcf^«W#Escherichia coli T0P10/SEMA4B-M2/pCR4-T0P0i± 

ai£ AS^M^^^w^B^ mvf^mm^^ y^- ^ie^^ferm bp-8317 ^ w 

^|^J^iL4-^mf,^f^f^KI5m#Escherichia coli T0P10/SEMA4B-M3/pCR4-T0P0J± 

^nwmxnmmm^m^m w^m}^^^ y^-r^. ^s^^^ferm bp-ssib ux-^ 

1 

rray (Human Genome U95A. U95B. U95C, U95D. U95E; Aff^etrix^i) ^^V^T:*!^^^ 
Imm^n-of^o mm^mit. Affymetrixtt<^^^#?lt* (Expression analysis tech 

"?LS''wS-^M3fS (lot. 0011-192-01285. lot. 0011-192-01293i3 J: t>not. 0011- 
192-S29*%fA^-c\ Semaphorin4B (SEMA4B) i lBm<^Sema^^^^^^ 
4B-M1 (SEMA4B-M1) . Semaphorin 4B-M2 (SEMA4B-M2) tJ'lCSemaphorin 4B-M3 (SEMA 
4B-M3) MU=?'(D^^Jum-^miii^fl^tl m2) o 
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y^-Z?': 46/ 



Bii^/vrnm. (lot. 0009- 

mi}^/vmMt (lot. 0011- 
m^^/vm.wt (lot. 0011- 
m^^/vum (lot. 0011- 
sE'Mmnm dot. 0009 

lE-^flWifi (lot. 0009 

mmmwi dot. 0011 
iE^i!*ffii^ dot. 0011 
TF^ni ^mi^ (lot. 0011 



mmit 

192-00122) BioClinical Partners 

192-01285) BioClinical Partners ^ 

192-01293) BioClinical Partners %i: 

192-01297) BioClinical Partners %h 

■192-00150) BioClinical Partners %!: 

■192-00168) BioClinical Partners 

-192-01283) BioClinical Partners 

-192-01285) BioClinical Partners %h 

-iQ9!-ni297) BioClininal Partners %t: 



[«2l 



dot. 0009-192-00122) 

mij^/vmm dot. 0011-192-01285) 

mil)^/omm (lot. 0011-192-01293) 
mf)^/vm.Wi dot. 0011-192-01297) 

sE^mmm dot. 0009-192-00150) 

iE'^mUm dot. 0009-192-00168) 

jEmmm dot. 0011-192-01283) 

lEmmWi dot. 0011-192-01285) 

ifmj^mm. (int.nnii-192-01297) 



ND 
10 
9.5 
1.9 

ND 
ND 
ND 
ND 

ND 



^^^^T^^j^, oligonucleotide microarrayT^^5?>^'^ai^tl^ 

ND; not detected 

[0 0 7 81 

##M 2 

^SEM^'lf S5^^##miS«<7)SEMA4B-MK SEMA4B-M2>& r/tCSEMA4B-M3jt{S?-0 

7^i;:^v3'^-/:^S;;v^^-3V^^>3> (ATCC) J: « A L > 
:6^^,«k'i*NCI-H1703^. EPMI-1640^*fe (25mM HEPES^*) (Invitrogentt) \z^miJ-M 
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^--j : 47/ 



i^^rl : 1 . mm^ : 4 . mnm^ : 7 ^ i i^^lB^-J*^ : 1 0 

-byy^^^Un-p?^^ V^^m^U (SB^iJ*-^: 13) «-|^fm phosphorothioate'ft:^'; n 

-;^@E^1J (@B?iJ«^: 14) ^miCphosphorothioate'fbL, HPLClt«a LTfflV^/:: CUT 

-;V^U=!'^^Vt^K^. Opti-MEM (Invitrogentt) X-5i^K^m,LM& cb^mmML 
^:fJ3^7^^ hT^y (Invitrogentt) tSidOU^ (#S:Jt) -^^^^^L.. IJ^^^f 

il ?' h^HO#'f4^T:'Mt'3iaFBlit«U^^f^^ Cell Death Detection ELISA b 

p?^Wf^V (SB«-^: 14) icj:fc-^-rltii.6i§<^T^>-->:^MS«14=^^^- 
^m\^^n^£^ (P^O.Ol) =lr^L/c (as) o 
1^31 





77HI — '>:^§ 


ISIStt (A 40 5 


- A492) 






m 






0.212 


0. 


0 3 2 




0.410 


0. 


0 1 7 


(BB^iJS^ : 1 4 ) 










0.538 


0. 


0 3 5 


(EE^iiS^ : 1 3 ) 









[0 0 7 9] 

3 

™t n i V ^ F^^tc J: . SEMA4Bi3 i TO^&0##i^J 4 |B«<^)SEMA 

4B-MU SEMA4B-M2:^^ ^ 0^1rSEMA4B-M3itfS^<7)^ilfi^Mg:T^^^^^*'«l-<2o 

^^^,j2-t:-^v^fcii ^#/MEM^-^^.1;ffl»NCI-Hl703^##fE2 hm\^^m^\^My 

:^,vmfz^&75m<DmmM^ (:^M»0.6inl) '^■24:^««^*2i" ^ i^.^ 

V;v=i>tt) «aLf.o 5o^Rm#^^•^4■, 37t:-e-Bfe^«Lf.m. ##^J2^^^^ 
^V^f-Fomin4t±l-^-;v^fc«9 240;.Li:L. ^ 1; n^^^^ v^f; F h L 

L-c2«iM (iB^>j#^ : 1 4 is j; mmm^ : 1 6 ) V ^ v^tf- ^'^^ffij'^-" . , 

y»'3>'Tn-;v:t^;=f^^v:tf-Fl-MLTii. 1B«^ : K mm^: 4. MB»^ 
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^-z^ : 48/ 



^gnrf.y7^ J^ 15) 
Jmm^: 1 5x^^^^ii^^i^mm<D^) ^^-^un imnm-^: le) =i-iwi«Mhosph 

y Mini Total RNA Kit (QIAGENtt) ^ffl v^T h - 3^ ;VRNA^«m L/Co I^SOOn 

]._^;VRNA=^€#Mt LT, TaqMan Reverse Transcription Reagents (Applied Biosy 
stems^i) =^J^v>Ty^#7'o ^3-;^^c^^fev^^^.^RJSLf^o h - ^ ;VRNAtc Lr7~9ngiC 

*ia-r;?,cDNA=^»Mt 2mm<D'fy^'^- (IB^iJ*-^-: n^^mm^^: 18) 

tSYBR Green PGR Master Mix (Applied Biosystemstt) ^rffi v^-CSEMA4B, SEMA4B-M1 SE 
MA4B-M2i3 J: tfSEMA4B-M3itfS^Of&J;t ^ }£-m^m^Lfz. IWIfic^^McDNA^- r^^tKJ> 
^-T^-?^>m{5«ma*TaqMan yS-actin Control Reagents (Appl ied Biosystems?± 

^^tB&i-^) -e(±^ SEMA4B. SEMA4B-M1. SEMA4B-M243 J: t/SEMA4B-M3itfe^l&?a*<?)lt 

i± ^ -T ^ ^ > jtfS^I§m*:<7?6. 6%!:'* o fz <D kzti L. T > ^-b > 'J ^ 
K (mm^: 1 3 *3 J: O^WU*^ : 1 5) ^4-f^T-l±0.98%i3J:y=l.l%^*'5> fet 
^fi*JlC« (P^0.05) J&itfS^<7)^mi:1g:T/?)^lSi6^^/co , .^ ...t. 

^'^,;^^_,l,^,j::,^^^V^f-K (SB^im^: 1 4 is J: y^W-J*^ : 16) 
^X\i\. j: m. A%Xh ^) . h 9 7 ^ V 3 i: J:t-^Tmt^6^tC«'S:^ 

^'^?nI'^!^^^M4B.*SEM4B-Ml. SEMA4B-M2^ I l7SEMA4B-M3st<S^O^aJCpftlJ t T *° h 
[0 0 8 0] 

SEMA4B, SEMA4B-M1. SEMA4B-M2:fe i t;''SEMA4B-M3^ 3 - Fi-^cDNA<7) ^ n - _ / iiSLS 

^^^^»5^lfflHa5^. (A549) S*cDMarathon-Ready cDNA (CLONTECHtt) =Sr»Mi: 2a 

(@B«^: 1 9 is J: tPWiJ#-^ : 2 0) =^ffiv>-rPCR^j^:^^'fTo/io 

J£?S50« li±. 1;" l<7)Ji|acDNA. 2.5U PfuTurbo Hotstart DNA Polymerase (STRATAGENE^i 
f tl Zu^rfy^-i' mn^^- 1 9i3J:a^WJ#^: 2 0). 200;«M dNTPs. 
i.m^a\ 2yi GC Buffer I (Takara Biott) ^^t.«i:LfCo PGRK^i. SS^C J 1|^ 
ti: 95t:-l^ 60°C • 1^. 72°C •4^^30-if^^';H^!9mL. $^t^72C • 5^r^#SR 
E&i^fo/'o PCRKJSmt/<753' JiildATP*#in-rsyii6. 5UOEX Taq DNA Polymerase (T 
akaraBiott) *^tjn LT72r • 7^r^^*faLf^o #?,tLfcPCRRM%i±. PGR Purif icat 
ion Kit (QIAGENtt) ^ffiv^-rffi^L/.o ^ tL^TOPO TA PGR^^ n - ^ > h (Inyitr 
ogentt) (D^l3r^'^^^y'y^< K-<^^-pGR4-T0P0 (Invitrogentt) ^^'^^^ZTi 

u~y\:mu\^po m^<Diru-y\z'D\.^xm.^wm^mm\^fzm^. mvm^\ 2. m 

5, 1B^J#-^: 8> ^ixfmm^: i i -e«$tL;5,cDNA<7)m*@B^iJ^^''etL-etL 

SEMA4Bkf5i^ (GenBank Accession No. XM_044533itfS^ ; NM_198925jtfS^; NM_02021 
oaiiS^) (7)i^*iB^ij01~237#a i3 J: ^'2749~3766#g CD:^^!^]*. SB^fl*^ : 2 . ^ 

^^--^-i^^^:}^#l]^L/cm*^K^J*^M^tLIB»■i■: 3. SB»^: 6. SB»^: 9 is 

^SSI^24iSKlk^^lB^y^^~='-Ki-^T5ymSB^J (@B^>J«^: D i±SEMA4B 
itfS^ (GenBank Accession No. XM_044533«fSi^ ; NM_198925it^Si^ ; NM_020210Afe^=- 
) 76«3- F-r'2)SEMA4B;5' y /"(^ ^t^^K—^'LfZo 

miE# 2005-3006373 



#il 2 0 0 3 - 4 2 7 7 8 2 ^-i^ : 49/ 

^SfJ-Ki-lTf^SS^^^ (@£^.J#^: 10) ..^:ti-^^W^"^K*SEMA4B-M3fc^ 

0:^»@B^1J (SB^iJ*-^: 2) <7)90#SOg75%^C. 111#@ (7)g:d-ai^. 623#@ <7)g:*nk^ft 
SEMA4B-M2C0T5 7mSB^iJ imm^ : 7) SEMA4B<D T 5 / ^SB^'J (@B«^ • 1 
SMA4f-M2*3-Fi-;i,DNA<^iM@B^-J (IB^'J#^ : 8) "CiJ. SEMA4B* n - h J^DNA 

266#@<^t7&%i^. 1588«BOc^%li. 2343*B (T^a^^'glC-etL-etLft^^^^x c . 489^ 

^Sl^'c^T^^Sa^^rrm^^^^^ 1 0) a. SEMA4BcDT5ym@B^J (SB^-J#^ : 
1) {7)364#@<50Lys:d^'Asnlw-B1^§tLt:v>;g)o t..--j-xt^ 
SEM4B-r3ln- F-r;5.DNA<D:^»SB^<J (SB^'J*"^ : 1 D 

2-t:~m^tL^^aSB^.J^^1-^DNA^^-r^7^^^^ tl^'Stt^Sw'^^^^^ 
mmiZ' 5-^^$n;&m»IB?iJ=^^^^DNA*^-t-^7°9:^5 F*SEMA4B-M1/pCR4-T0 

Spo @B»^- ii^-m^fi^^mm^^-r^mA^y^'r^y^y^^- k^sema4b-m3/p 

10/SEM4i/pCR4-T0P0. FSEM4B-Ml/pCR4-T0P0^^-«A$ n/c?i^K$z.m«Escher 

ik*5^f**Escherichia coli T0P10/SEMA4B-M2/pCR4-T0P0. ^ ^ ^,^^j;SEM4B-l^/pCR4 
5OT0?Sx$tL/cff^K«#^Escherichia coli T0P10/SEMA4B-M3/pCR4-T0P0t 

[0 0 8 1] 

##i5S 5 

aT*«ffl?UmM«SK-N-MC, SK-N-AS, SK-N-BE. ™; J^-N-FI f^^^^ 
<!H mdlMed Daoy DBTRG-05MG, 0-118 MG, U-87 MG, CCF-STTG1J3 * »SW 1088 , t hA 

Sffl r«Ccl93rZR-75-l, AU565. MCF-7* * f-A-'^t^J.^.^M ^rcff Sw'io 
rnin^m COLO 205 COLO 320DM. HCT-8. HT-29. LoVo> LS123> SNU-Cl. SK-C0-1> bW 4U 
3 SW 8, »80 SW 620, SW 8 7* itKSW 948 ; ^ H&«mME»HEK293 : V. M^W 
i;.*i'MBS»NrT H187 NCI-H378 NCI-H526, NCI-H889, NCI-H1672, NCI-H1836, NCI-H2 
f^m^^it"^! >#'j'fflfi«Mffl«A549, NCI-H23, NCI-H226, NCI-H3 
68 nS H«" NCI H622, NCI-H661, NCI-H810, NCI-H1165, NCI-H1299, NCI-H1395 NCI 
m417 NCI H1435 NCI-H168K NCI-H1651, NCI-H1703, NCI-H1793, NCI-H1963, NCI-H2 
0? N™ ! NC™^^^^ NCI-H2342*±OTCI-H2347 ; ^ hW*«m» 

ES-2, " io.AH2774, NIH:0VCAR3, OV-90, SK-OV-3, ™V-112D« i ^T0V-21G ; ^ h 
mmmmmm'mC-U MIA-PaCa-2, AsPC-1, Capan-l«i^topan-2 , ^^^^^^^^ 

ixrrj- niex 1 y- t n««»±ftHjaSAECJ3tWK HE-gmAL»±Kiffl!tHPr 

S^cZticsS* «xt.cf'T5^Ma»cocMi, ^ ^#.J~aw«ffl«a»«c 

aigE«2 005-3006373 



#11 2 0 0 3 - 4 2 7 7 8 2 -^-z^ I 50/ 

-LCDi3irfi::M^:iiift»«pc3{4> jcRBi wxL/io :iixhmmwim^m 9 )>m 

±mmmmm^ Weasy Mini Total RNA Kit (QIAGENtt) ^^V^T b -^;VRNA^^^ 

5mL° ^ifiMRf&^^f^-tlCj:^). SEMA4B«fS?- (IE^J#-^ : 2) . SEMA4B-Mlm 
7s? (@e^J#^ : 5 ) . SEMA4B-M25t{S?- imm^ : 8 ) *3 j: r>'SEMA4B-M3afS^ (SB^'J 

^PCRRE>{i. ±ia h - ^ ^^RNA 3~4ngi ^ # ^ ^fccDNA^»M ^ LXitm ##^J 
3 h^lWl-^j^^-tTCRKJiS^lTV^^ SEMA4B. SEMA4B-M1. SEMA4B-M2 j3 i r/SEMA4B-M3iafeT-cO 
J^:^^{i5L/::o ifefi^ L-CTaqMan'^'' Human /?-actin Control Reagents (Applie 
d Biosystemstt) ^ffi v.-C±lB h - ^ ;VRNA 1 ngtc^t tL;g> ^-T ^ ^ ^Afe^c^ 3 - 



miE# 2005-3006373 



fil 2003-427782 



51/ 



%of 

/3-actin 



%of 
/3-actin 



%of 
/3-actin 



SK-N-MC 



0.02 



COLO 201 



0.66 



NCI-H889 



0.07 



SK-N-AS 



0.07 



COLO 205 



0.40 



NGI-H1672 



SK-N-BE 



0.04 



COLO 320DM 



0.12 



SK-N-DZ 



0.05 



HCT-8 



0.36 



0.10 



NCI-HI 836 



0.08 



NCI-H2227 



SK-N-n 



SK-N-SH 



D341 Med 



paoy 
DBTF 



U-118MG 



U-87 MG 



BTRG-05MG 



0.20 



HT-29 



0.52 



NCI-N417 



0.11 



LoVo 



0.05 



LSI 23 



0.08 



SNU-C1 



0.01 



SK-CO-1 



0.01 



SW403 



0.20 



SW48 



0.58 



SHP-77 



0.04 



A549 



0.52 



NCI-H23 



0.45 



0.31 



0.06 



0.15 



0.04 



0.16 



0.35 



0.98 



NCI-H226 



0.04 



NCI-H358 



1.09 



NCI-H460 



0.08 



CCF-STTG1 



0.23 



SW480 



SW 1088 



0.06 



SW620 



HOC1937 



ZR-75-1 



AU565 



MCF-7 



MDA-MB-231 



Caco-2 



C0CM1 



0.17 



SW837 



0.30 



SW948 



0.03 



NCI-H522 



0.05 



0.12 



NCI-H661 



0.05 



0.59 



0.06 



HEK293 



0.06 



SAEC 



0.06 



NCI-HI 87 



0.04 



NCI-H378 



0.10 



NCI-H526 



0.18 



lOI-HBIO 



0.03 



0.05 
1.73 



CI-H1155 



0.07 



NCI-HI 299 



0.10 



NCI-HI 395 



0.38 



NCI-HI 41 7 



0.17 
0.14 



0.39 



NCI-H1435 



NCI-HI 581 



0.21 



0.26 



0.16 
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[^51 





%of 
i3-actin 




%of 

j3""actin 


Ha HEW 


% ot 
ft— SI oi" in 


NCI-HI 651 


1.03 


ES-2 


0.02 


3xPC-3 


n -in 
yj.i 1 


NC1-H1703 


0.21 


Caov-3 


0.13 


Capan-1 


0.07 


NCI-HI 793 


0.29 


MDAH2774 


0.37 


Capan-2 


0.27 


NCI-HI 963 


0.12 


NIH:OVCAR3 


0.14 


HPrEC 


2.87 


NCI-H2073 


0.15 


OV-90 


0.23 


DU 145 


3.05 


NCI-H2085 


0.02 


SK-OV-3 


2.44 


•>C3 


u.**o 


NCI-H2106 


0.0/ 


Tr»\/— 1 1 9n 

1 KJV 1 1 £MJ 


0.06 


WERI-Rb-I 


0.90 


NCI-H2228 


1.89 


T0V-21G 


1.00 


Y79 


0.06 


NCI-H2342 


0.18 


PANC-1 


1.88 


Cates-IB 


0.01 


NCI-H2347 


0.24 


MIA-PaCa-2 


0.02 






VMRC-LOD 


1 0.09 


|asPC-1 


0.24 







[0 0 8 21 

##f !l 6 

%mUX^mz^y^^ FSEMA4B/pCR4-T0P0=^l»StL. PCR-C'SEMA4BstfS^^iiiI'S b 
/Co"mRSl^i3tt^^^S?K<7)m)^l4SEMA4B/pCR4-T0P0 2ng=l:^Mfc V'^^^^.i;,,^ 
o Hotstart DNA Polymerase (STRATAGENEtt) ^2.5U. 2aac07 7^-7- 1 
q is J: r/fi£^ij#-f 2 1) =&#1a^M. dNTPs=lr200;«M. jSitFlGx Pfu Buffer ^5 IJinx. 

V^^;V^25llI#«L^of.o ^I'PCR Purification Kit (QIAGENtt) f ^JPCRR^^^ 
»%«mL/cm. tlJI5l«XbaIi3j;t;^i;co RIl::Tj!!iSL/io y y ^ Pp3xFLAG-CMV-l 
fcSigmatt) ^)XbaIi3j;tFEcoRIi::TMb/^o ^^^WcODNAffifit^iPCR Purification 
KitKXmmL. DNA Ligation Kit ver. 2 (Takara Biott) ^^^^"^ ^~ '^^„,^5' 

T^evU >-^-^-tfLB*^«4't:«KL1®^(^i^n-y=lrWL/i|§^. SEMA4BMfe^ 
(SS^iJ*-^ : 2) lC3i=@ii-^cDNAI|lfM-=&^tf/9:^^ FpCMV-14- SEMA4B=Sr#/Co 
[0 0 8 3] 

lM4B^>^^°^«oc*^a^^3xFLAG^^^'*i^i^Lf^^v^^°^«^^m•r^i^I%«ffl2 

JJ^^ ^-^«^b/^o SEM4BmfSi^^PCRT'±iil.Sl-SB#t::fflV^^7V'<-^--^^^^ 

(Se^iJ*^: 1) (;0C*^i^'3xFLAG^^';&«^b/^^>^^°^K*='-F■t^cDNASIfit^a 
tf y 9 7. 5 FpCMV-14-SEMA4B-3xFUG ^ # o 

[0 0 8 4] 
##^J8 

miE# 2005-3006373 
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^-i^ : 53/ 



SEMA4B^>'.^"^K (Se^iJ#^ I D . SEMA4B-M1 ^ ^/n"^ « I 4 ) ;^SEMA4B- 

M2^>/^"^K (@B^1J#^: 7) i3J:r/SEMA4B-M3^^>-^^"^K : 1 0 ) c^Tj^ 



^y°^ K 1 or 5 ^mSB^iJ [Asn-Ser-Ala-Arg-Glu-Arg-Lys-Ile-Asn-Ser-Ser-Cys W 
2 2) ] (4. SEMA4B^://N°^S (IB^J«# : 1) <^4O2#@:0^^412#g^-e<^T 

^y°^V2<DT^ y mm\] CSer-Val-Val-Ser-Pro-Ser-Phe-Val-Pro-Thr-Gly-Glu-Lys- 
Pro-Cys 2 3) ] (D7 ^ /mmm^^ SEMA4Bi5' K (SB«-^ : D <?)5 

^T'f- K 3 <75T 5 ^ mSS^'J [Pro-Leu-Asp-Hi s-Arg-Gly-Tyr-Gln-Ser-Leu-Ser-Asp-ber- 
Pro-Cys mnm^: 2 4) ] 14> SEMA4B^ K (i£»^ : 1) <D7SmS^^h7U 

^y-^ F 4 (7)T ^ y MSB^iJ CSer-Arg-Val-Phe-Thr-Glu-Ser-Glu-Lys-Arg-Pro-Leu-Ser- 
Cys (Se^lJ*^: 2 5) ] {±> SEMA4B^>^^°^K (BB^U*^ : D 0797#@ ^f^eSOQ^S 

L.Hp^7'-^Ki ^■7°f-F2. ^^^V3i3XXf-<y'^y4(D^firfi<D^yi-}'J^. 

^-£-;VuUVh-^^-T^> (KLH) U T-^ 

iencett) t^i^^ML. -^:7°^ F 1 , ^y^F2. ^7 F 3 t fc{4^-7 h 4 >Sr^&S 
Lf-y^^'^>h. ^itrtLmiOSm^ m76mg. |^112mg*3j;CF^122mg<7)fflMIgG^#f^ $ 

M&:^7X (PBS) ^m^^fz. mmiWBsr^Mvxmmvxmm^my^^^^^^^^}^^^ 
y^,v^-^mm-m-r^:^t^zx^. ^^^fi. ^y'^v2. ^-^^^^^^i^^Zt 

F4tcMf ST:7^:=-T-^-ffiS*?C#AS-2531. AS-2532. AS-2591^ i tJ'AS-2592=lr. ^15 
mg. |^126mg. ^17mg^ i tF*^35mg-f LfCo 
[0 0 8 5] 

^M4B^>//?K (ffi^iJ#-i-: 1) <^fttB{i. ##^lJ8^-#mL/.ffii^-^^-^ W« 
fflv^r=ffofco ^#M^«fflW«**NCI-H358,ml.5X10S1il*10%^mIfiL?t (JEHtt 



) =&-^tfRPMI-1640:^:ftil (Invitrogen1±) lOmH^iS'^L^ E@10cinO-< h 



V-14-SEMA4B S^r^g tPlusfi^^ (Invitrogentt) i3 J: tJ^WI-MEM I (Invitr^entt) J: 
^U^L. ^UXlB^rmmLfz^^^. UpofectAMINEh^^^^^^va Vl^J (^^tro 

?%L/'RIPAMW C50nlM^ >^ • «^«. pH 7.5. 150 mM i^iti- h V '^i^. l%Trit 
nn Y "inn 0 1%SDS l%f-';i-^v 3 Complete^" cJ^yi^^^ ^ (Roche Diagnostics 
?L PhisphLlfe iiiM^^ Cocktail-2 (Sigmatt) 3 lnil^«L4t:T^305'F««L 
/ ^^(DRIPAMWm^^HUiXL. 15.000rpm-e20^K«'C^^^L.^^-tS^&^««Jii-^^^ 
Lfco ^:(DMJ3a«ffl^S^J:^^2W*SDS-PAGEffl-9->'-7';V^N'>;'7T- Cl25mM h U ^ • 

jaifE# 2005-3006373 
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^-z^': 54/ 



H 7.5. 500 mM h V 0.1% Tween 20. 5%^ ^ ^ ^ 3 ^ C 1 0| Jlg-^^^^^ 

SL/Co ##^a8-rM«Lf.^7"^K^#AS-253U AS-2532. AS-2591 1 /c^iAS-25 

/n f^ :^^^^^^^^ ^^^^^ 
ham-Bioscience1=±) ^l^-^a Bf F^^i^M LfCo ^fflHtiECL plus (Amersham-Bioscience 
4±) =^ffiv^. ^^-;^^c^t&v-SEMA4Bi5'>^^•^^K^^tUiL'f^o 

AS-2531=&P^^. AS-2532. AS-2591*3 J: t/AS-2592<75V>-f v>/iJt^-t:- % . iii^slO 

okDia# (T^iie ^csEMA4B ^y^^^ni<^m^ir^mmm^^^> rm^!^ htitzo 

[0 0 8 6] 

1 0 

##w 8 x^imLfznM-<f^ m^^m^-x. sema4b^ 

^^i#m?4#>c7°9;^5 hW-14-SEMA4B-3xFLAG^fflV^T. ##^fl 9 i: IW1»^»5^ 
teSwm?^*pmL/^o Protein G-Sepharose 4FF (Affiersham-Bioscienc^l^J^^ 

(D^^'^ Ktn;#AS-2531. AS-2532. AS-2591^ /cliAS-2592<DV^i-ix^^-o ^5;. gin^^^ 
^■i&^P»L. 4°CtlT-B^*i#L/^o Protein G-Sepharose 4FF*ft!^M^^RlM«^ 
r.T-^5tm. 50^.1 ^SDS-PAGEffl^^'^;V.^-.7T- [62. 5nM '^/^ '^^^Jf 
8 20%^V-fen-;v. 2%SDS. 0. 02%7^n ^ 7 a. 7 - ;V7 i t>2. 5% 2 ;v ^ 7 

"r^^7-;V] l^«L. 95°C-t:-5^-f.^ML/c|^. 5;. 1 1 /^iilO;. 1 =^10% T ^ V ;VT^ 

Fy;v-ec^SDS-PAGEt'«Lfco ^tffi ii##^fl 9 i^ML/co mu v^^^FL 

AGM2^# (Sigmatt) ^-fu y ^^^W.X().2 f^gMl^fzmi f^^Mltt^ 

tr. HRPllW-^-^^^IgGSn:* (Amersham- Bioscience^) 

^74 m#AS-2531. AS-2532. AS-2591*3 i t/AS-2592<75 v^T^x^i^ v.T^««<T 
of.it-^ll^. ^^»100kDia^^cSEMA4B^>^N°^Kt^**i-^#^a^'^^^^'^'^ K^^^.*^ 

^7^f- F*n:#AS-2531. AS-2532. AS-2591^' i tfAS-2592ti. *«OSEMA4B 
^ K il^g^-r ^ ^ t hi)^t^j:-ofZo 

[0 0 8 7] 
!1 1 1 

Maa*fct::i3ttSSEMA4B^ >^^°^K<^ll^^fef^ rio-^r^^mH^ 
WSS«NCI-H2228. NCI-H1651. NCI-H358. NCI-H23^^ O^lCNCI-H1703 ; IP^«« 

«S 3^1 t;^^tiTov-2iG ; mSLmmmMmwu5 : i mmmmmmc-i^. umoc. 
(D^ ^ v f^v y v^25|fc-e^«bfco ^^omtiov^-c-^ h V T-v v^ia^ * h u -7 

-EDTA (Invitrogentt) X^^L. fHM^ltMLfCo Mt/cm»^t^b-r 
^^lO^^^^ia^^MLTlmlOW-^ir-^RIPAMW-m (#W9ll|B«) ^^^^^ l;;^^ 
T^V V^-lS^^»L. 4r-C-30^-F^MLfCo rmiPA«?&^IlIil3lL. 15.000rpmT^2 

iVationKit (Pierce^t) h n-;v^.t^v.#W 8 IS«^^7 ^ >f;L#^^ 

^ProteinG-Sepharose 4FF (Amersham-Biosciencett) ^^fl 7^* 

c7)RIPA^®-<t-t?^.^iL/co ^(DM^ilt30;aUCffi^Ofe^iMmm400^1*^ax^^ 4CkT 
-mS? If o/co ProteinG-Sepharose AFF^^itmm^^Rl?mmmzxm^f. ###1J 
1 0 SSSsDS-PAGEffl^ > ^;V.. . 7 T -30;. 1 l^Sri ^^^ry^S^^^^^L/. ^ 20. 1 
^10%r^V)Vr< F^;veoSDS-PAGEtr«L/io ^m(i-^7°f-F*n:frAS-2532=Srfflv^-C 

ffiiiE#2 005-3006373 
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^-v: 55/ 



[0 0 8 8] 

##f 0 1 2 

6'r^;V^V-ht«lU/cm. ^%m%if^n:M.y. 37°C-t:-B««b/Co OPTI 
^ffiM r Im^itrogentt) -C-«Lf.##i5fl 6 |B«c^7"9 ^ 5 KpCMV-14-SEMA4B l^ g=^P 
us^^ (Invitrogentt) 6// 1 t/S^/n LM/m ^ ib^ '^^^flx ' , V^-hn ) ^ i-Sv^-p-IR 
ipofectAMINE > 9 7 ^ ^ h ^'""^iT'^fliiLtSf KlI ^t.f^^l 

HrhiiG418^^trJilB^m (G418SK«) =^^^^''^^^^5°^^^,*/,^^;J^nL^^ 
f'l^ l'!7a.;V^<75mtl##f!ll 0|a«cDSDS-PAGE^-^V7°;V/^^-;;7r- 50// 1 
fflV^-C^^v^^^^^'n-yx^ >^'=^1fv^> SEMA4B^>^^°^K (@£^|J#^ • D ^^iJ^cB^K- 

r-^/i^^^^^^n >^''^1fo/Co SEMA4B:J'>^^°^H (@S^lJ#^ . D 
^^^U~y ^m.Xf. SEMA4B^fel§?I*fflBa*SEM4B/H358^#f^o 

[0 0 8 9] 
##^J 13 

(SEMA4B/H358) ^ffiv^T. mimmy^\-^^ 

1 rCtJ^://N°^K^Cellular Labeling and Immunoprecipitation Kit (Roche Diagnos 

yflm^^f^. SmA4B^>-"^K. SEMA4B-M1^^^-"^'S. SEMA4B-M2^>'-"^«i3j:t> 
SEMA4B-M3 ^V^^^ %ifmimMy-\m-^ \^X^.^^^hifimhii>hf^^fz^^ 
[0 0 9 01 
1 4 

SEMA4B^>^^°^K<7?^ft'«f^ (FACSM^) . o,-^=p-i^i ^.qttm 

T h #/j.^fflfla0=i®*ffla&wi-H2228^^ h mz^ci-mss. i r;^##^a i 2 kaam l^csem 

r^^St>' Sm2pBsV^5feM. 0.5%BSAi3 it/SmM EDTA^^t.PBS=&inx.^?a-t?15 
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^-v: 56/ 



^hf- Y 'J '>A=^-^tfHBSS (Hanks' Balanced Salt Solutions. Invitrogenttn ;;4X10^ 
ml^Alexa488llM'^^^^'IgGi'» (Molecular Probestt) f ^^tSI' 

r.x2wmmmLfc. mm-mx^nx>m. ^^scan^D.v^^^^^-j^^ 

. SE^4B?>*>« SEMA4B-M1^ y-^^K. SEMA4B-M2^ Ki3 J: t;^~SEMA4B-M3^ > 

[0 0 9 1 1 

""^15 2 trfa«ONCI-Hl703JiJ.^1-<?5 t h |^M^^fflM«lffl»t' *5V^r 4> T ^ 

1 i^^SI-)^ mmt) InAt e ;V If ym-r > V a i CF25mM HEPES^^tfRPMI-16 
4oK:^froln^^^^^^ 

Sa80.1) h^/^i^. NCI-H358*96;^¥Mf««^l^-> iSl 

V^i^/lf^^F imm^: 13) i3J:t;^'n>>n-;v^Vn'^^V^f-> (IS«-^ 
• 1 4) ^0 06«g^OPTI-MEM I (Invitrogentt) Plusl^^ (Invitrogen1±)_ 0 

y7.y:r.^i.Bymm (Invitrogentt) 0.4;. 1=1: tn^. ^ IC^jax^lS^WM L/.o^ 
<^?l^'^^^fi*NCI-H358cD^«lt^C«L3SF^^«=Srf«liL/.m. Cell Death Detect lo 
nELISA'"^"^ (Roche Diagnostics^) to> J: tFCaspase-Glo 3/7 assay Pi^ome^tt)^^^^^ 

-ecOlS^. NCI-H358t-i5V>Tt±. Cell Death Detection ELISA^^"^ioJ: m:aspase-Glo 
5v^r:?//v^=^/v™^ Wm.42i^i. J:m.77i§OT*" h-^>;^S«'14^.i^ 

L. mn^mt>zmm^^j:m (p^o.od ^tpl/c (S6i3j:TO7) o 





TTt^l — *>:^^ 


(A405-A492) 










0. 2 17 


0.007 




0.330 


0.041 


(IBJIJS^ : 1 4) 








0.467 


0.029 


(Ma?>]S^ : 1 3) 
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1^7] 



TTKh— >XSI3»;S14 (CPS) 










7 6 2 5 


2 3 5 




8 7 2 7 


1 8 8 










1 5 4 5 2 


5 7 0 


(jg^JS^ : 1 3 ) 







[0 0 9 2 ] 

ry^'ty^^') ^ FSAi^j:^ nci-hi6 

%*cfra^ii. lOo/o^mifiLlt (jm±) . luM H°;VH-^mf->V^A^^J:t>25n^HEP 
ES*-t-tfRPMI-1640i#tfl (Invitrogena) ^fflv^fco NCI-H165UC{i. lOo/oFBS^^trAa-4 
ii UTCC) ^fflv./co NCI-H23tlii. 10%4^l&Mt (JRHtt) J: tF25mM HEPES=Sr^tr 

RPMI-1640^m (Invitrogentt) ^^''^^^^^^^^ ^'^^J^^'f^f^^^^^ 

^f'i9 7 SXIO^^I® (NCI-H2228) . 7.5X10^11 (NCI-H1651) j3j:r>5X103lH(NCI-H23 

1 4) ^0 135/.g'^0PTI-MEM I (Invitrogentt) "CWL. Vlxxs^m (Invitrogenjt 
>9y^:7^^->3 (Invitrogentt) 0.4^1*inx.. § i^M'/a el5^ T^m* Lf^ 

ion ELISA^^^MRoche Diagnosticstt) (^■^^'/t:' y u - mz^^^- ^ ^ ^ > 

L?SS*n>Tn-;vVv3^p^^V:t^Kl^J:h^. ^tt-rm. 58^& (NCI-H2228) . 1.2 
m (NCI-H1651) i3j;m.25f&(NCI-H23)OT=5^h-->^flS^Sttt:^U feP»{±P^^ 
05 (NCI-H2228) . PiO.05 (NCI-H1651) J: OT^O. 0l(NCI-H23) i:»m ^ mnf^m 
l,zy^Wtj:^^^VfzmB . ^Qi^XZfmi 0)o 



miE#2 005-3006373 



#11 2003-427782 



y^--J : 58/ 



1*81 

















0.312 


0.009 




0.526 


0.043 


(la^iJS^ : 1 4 ) 






T Vy^^l- "J zf 51 ^ H 


0. 8 2 9 


0.123 


(MM%^ : 1 3 ) 









— v;^^ 


5ai}S'a(A4os-A 4 9 2) 












0.523 


0. 


0 9 1 




1 . 15 2 


0. 


1 0 1 


(IB5IJS^: 1 4) 








7 >5^-fe U :^ 51 ^7 H 


1 . 3 9 0 


0. 


10 4 


iwmm^ : 1 3) 









1*1 01 

















0. 6 7 8 


0. 


0 2 8 




1.081 


0. 


0 5 0 


(i£5«J#^ : 1 4) 










1.351 


0. 


0 5 8 


(BS^JS^ : 1 3 ) 









[0 0 9 31 

##^J 1 7 
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^-^t.RPMI-1640^Sfe (Invitrogentt) l^Mvit. l ^ ^ 4X10 

Itf 5%SmS^^«*. 37^C^--B««L/.o ^,^^,^,-^^^^1^^^^^ 
#AS-2531, AS-2532. is i U^'l^^^ ^ ^'IgG (J^^^sontt) ^PBST^^X L 

! ^ttfsr^^l^^L/ct^. Cell Death Detection ELISA-^^ ^'^l^^Timi 
45;«g/ml*3J:m5;«g/ml(^AS-2531^«T-e{±. IWlM^O^^^lS'^ -^^-^^IgGl^: 

1^: isofg?.!^^^^^^^^^^^ m^mmm^^^^'iuor^i^^^^ i.27i^oT* 

MA4B-M3^>/^•^K^±. ^ Ymmmu<D^^mm'M-m^^m^^Lr^.^;h^t^^mh^^t 

[0 0 9 4] 

1 

PlexinBl t SEMA4B (D^^ 
(1) PlexinBim^»cDNAc7?^n-^>^'' . . u , id, • rt^ n^IA*•P^Rt- 
^: WliS*cDNA (MTC PaneU BD CLONTECHtt) ^^f^^-^l^'^X^,'''^^^^ 

DNA Polymerase (STRATAGENEtt) =^1.25 U. 2mm<Dyy 4j j ' ^ JJ^ 

SB^J#/: 2 8) ^#2^M. dNTPs^200;.M. i3 J: t;^^2x GC Buf f er ^ ^^^.^io^±) *1 
^Dx. 20« KDmtt Vfz. VCRJxJZ^ii. 95°C • 95°C • 15#\ 60 C • 30^. 7 

2r Jsol^VT^^^ ^M.72r-7^-f.^OR^.^»Lf.o 

n?x?t?^S U; Miilute Gel Extraction K» («™) *«v.jSmLg^^ 

iffr*«-b7'9X5 h- (pCR-XL-PLXNBl-NT) , is i m628«B * ?.6840*S t^WJS + Sd) 

^-5;^' F (Invitrogena) *2a«W«lR»3S (EcoRItXbal) "CraBSlA-fKL, A5.4kbp 
mmm\i'iTSiW-3) . iEOMW^-U DNAfffr-2« J: m-MW^-S* MinElut 
e Gel Extraction Kit*fflv.T8»*..ffimLfc«, Sf^l'i ' *Xfre^30*H 
L/-, S 5, CDNA Ligation Kit ver. 2 (Takara Biott) »#IKlt5p 1JII1;^16C M 

PlexinBr&*cDNAW-95»B*65840»lKfflS+*cDNA»fB-**tr-7yX^ V 

S«^ii'X"i^-K?icDM«f^*m#^.S.= . iE^^-^ (PCDNA3 
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^-v? : 60/ 



.i(+)-PLXNBi-NT2) ^mmtir^vcmB^nofzo ^^Si^'^^^^^S^^^iP^.iiS"^ 

K^lOng. Pfu Turbo DNA Polymerase=&l. 25 U. 2tta<7) 7 7 "7- (BfJ*^ • 
3 li^XV^^mm^ : 3 2) ^^l^U. dNTPs-r200;.M. f\^^'2x GC Buffer I ^10..^ 
lin£ 20a KDW-AtLfZo PCRRSii. 95"C • l^O^. 95 C • 30t>\ 65^ • 30^>> 72C 

action Kft^^v.Tffi^L/.. My^^^^^ ^Z^, "iS^^^^^^^^^ 

|^*BainHI(7)M.mm^J^MttnL/>:DNA»f)t^^tf 7 ^ h pCR-XL-PLXNBl-ECD 



±|B (1) X-^^f^fzf^:^-^ F (pCR-XL-PLXNBl-ECD f ^^-^^^^^f fgi^.l^.^^^^ 
amHrMSa^iJ*«-r^^^^^^ QuikChange Site-Du;e^ed Mutagenesis Kit (ST^^^ 

=^mAL/i^°7;^ ^ KpCR-XL-PLXNBl-ECD-Ml'Ir^'^^L/Co _ ^ , 

lexinBUfflBa^i-«=&lt?l$^^^^*t^^ H > Fc«^PCRt-iite Lfco RliL^^^Mii. 
I hIm*cDNA (MTC PaneU BD CLONTECHtt) 1; P^^^u^ fi/f ^^^^^p^/^ 

200 ;.M. i3 J:t>'2x GC Buffer 1=^10;. l*n£> 20;. ^''*^iJ:^',^^?^f 79r • 7^ 

f.1(7)R)S>^itJnL^Co PCRR)S:>»^MinElute PGR Purification Kit (QIAGENtt) ^^fflv^ 
T»M L X ^ F^^ ^ -PCR4-T0P0 (Invitrogentt) -.^?--7^'n--^^' Vt^o 1^ 

^jS^CSS >Fc«^n- F^^cDNAifit^^t.^^X. FpCR4-T0P0-Fc^# 

pCR4-T0P0-Fc^2®«(^MP»* (BamHIfe i t/Hindlll) -elWIB^vi-ffcL. £0 7kb 
pODNAiffM-^#/c (DNA®fit-4) o m^OpCR-XL-PLXNBl-ECD-Ml^BamHIX'r^^b L^^ 

J^4.5kbp5DNAi[fM-^#/c (DNAM>t-5) o *t*^^P-™A3 ^ (-) ^ ^ K ( nvi^^ 
) *2««OflJPW* (BamHIiSirPHindlll) X^nWm^l^. ^5.4kbpODNAftffM-*<^^^ ( 
DNAWH--6) o DNA®fJt-4. DNA|ffit-5i3 i i;^^DNA®fn--6^MinElute Gel Extraction Kit* 

ver.20Ml*5;.lUnx. 16lCT'-H^&R)S^*fcl^. 1 J t ^BiBTOPlO^^^^^^ 

t >Fc«75«MJl^«^^~<^^^PlexinBl^^ 9 ^ ^/n"^ K^^ii^^^ ^ ^:<D c§ 
KpcDNA3. l(-)-PLXNBl-ECD/Fc*#/Co 

SSl/'o ^tt'Wl- (2) TW^7°9X5 FpcDNA3.l(-)-PLXNBl-ECD/Fc 6;.g*0PT^-M 
M I (i;;irrfgentt) ^^200,ltf.^^nr.mJi\.. ^-^^^^^^ ^ ^^^l^jj^^f^ 
(Roche DiagnLtics^t) IS^ 1 ^tnx^^^^^SO^^-f^M Lf.o f^^^^^-<^^^,,^«Xu'^^ 
1 -B^J§«*ML/co SS*BHt*PBS-C-^-^L, OPTI-MEM I (Invitrogentt) lOmH--^ 
lt ?^0 TO«*«bf.o ^^m, «m*MILLEX-GV (MILLIPORE^i) J 
*S L ^ll-Vfi^nO, 000Om*^« Lf.«^L>^Pl^^^ri^S (MILLIPOREtt) V. c 
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[0 0 9 7] 

( 4 ) PlexinBl t SEMA4B t (D^^^^ _ ^ ^ 

-14-SEMA4B-3XFLAG (#WJ 7 ICfEtt) ^ h ^ 7 ^ ^ v h > L. te|fflMtB«sl^ 
Lf' (3) '^■mULfz?LMBl/Fc 200f.\tfzmMmm200^UZ. ±SBM 

WtBvi^250;« lj]n;i7trl^m^ffl^t. ##^fl 1 0 t'fa«L/^Protein G-Sepharose 4F 
F (Amersham-Biosciencett) M-^tWBO;. 1 L. 4t:-^-5WL/.o Protem G-S^^^^ 

arose 4FF*Mlll^-^RIPAM«ft 0 9 ^^5%) '^"^'fe^^f f ^DS-PAGEffi^^ 

T^U;VT5 K-^^';vt:-<7)SDS-PAGElcfifcL/Co AS-2591trL^ 8 t^WBfc) i:. 

9 lBm<7)y n >y ^ y ifmmx^Sf^ g/ml t ^ i ^ L tz ^ <D. ^/;f7/^^f?LAG M2 

fifcL-Cfflv^fco ^<^^k. mPrnM^^y^^^lsG^^'^ (Amersham- Biosciencei=±} ^Jin^^y 
uv^ > ^l#?t-t:a0^1^lc:«Lfc ^<D. t fzltmsnrnm-^ ^ ^l^mM- (Ar^rsham- Bi 
osciencett) ^±IS7'n v ^ y if^m.X^^75mK^^\^fz <^=lr-^|t# t LTffl v^. ECL 
plus (Amersham-Bioscience^l) (Di^#7°n h n - ;V trt^fev^SEMA4B^ «=Sr^tm Lfc 

o vuM\/Yc^m^-fzm^\^(o^. w^A^^y^-^^w^^x^tzo 

^1 tL j; I) . SEMA4BiJ' y^^-^^ (iPlexinBl ^y^^'^^'fi^t l^^-T Z> ^hi^mht^trji'^rzo 
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[mm] 

SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 
<120> Preventing or treating agent for cancer 
<130> B03262 
<160> 35 



<210> 1 
<211> 837 
<212> PRT 
<213> Human 

<400> 1 .1 r, T 

Met Leu Arg Thr Ala Met Gly Leu Arg Ser Trp Leu Ala Ala Pro irp 

5 10 15 

GlY Ala Leu Pro Pro Arg Pro Pro Leu Leu Leu Leu Leu Leu Leu Leu 

20 25 30 

Leu Leu Leu Gin Pro Pro Pro Pro Thr Trp Ala Leu Ser Pro Arg He 

35 40 45 

Ser Leu Pro Leu Gly Ser Glu Glu Arg Pro Phe Leu Arg Phe Glu Ala 

50 55 60 

Glu His He Ser Asn Tyr Thr Ala Leu Leu Leu Ser Arg Asp Gly Arg 
65 70 75 80 

Thr Leu Tyr Val Gly Ala Arg Glu Ala Leu Phe Ala Leu Ser Ser Asn 

85 90 95 

Leu Ser Phe Leu Pro Gly Gly Glu Tyr Gin Glu Leu Leu Trp Gly Ala 

100 105 110 

Asp Ala Glu Lys Lys Gin Gin Cys Ser Phe Lys Gly Lys Asp Pro Gin 

115 120 125 

Arg Asp Cys Gin Asn Tyr He Lys He Leu Leu Pro Leu Ser Gly Ser 

130 135 140 

His Leu Phe Thr Cys Gly Thr Ala Ala Phe Ser Pro Met Cys Thr Tyr 
145 150 155 160 

He Asn Met Glu Asn Phe Thr Leu Ala Arg Asp Glu Lys Gly Asn Val 

165 170 175 

Leu Leu Glu Asp Gly Lys Gly Arg Cys Pro Phe Asp Pro Asn Phe Lys 

180 185 190 

Ser Thr Ala Leu Val Val Asp Gly Glu Leu Tyr Thr Gly Thr Val Ser 

195 200 205 

Ser Phe Gin Gly Asn Asp Pro Ala He Ser Arg Ser Gin Ser Leu Arg 

210 215 220 

Pro Thr Lys Thr Glu Ser Ser Leu Asn Trp Leu Gin Asp Pro Ala Phe 
225 230 235 240 

Val Ala Ser Ala Tyr He Pro Glu Ser Leu Gly Ser Leu Gin Gly Asp 

245 250 255 

Asp Asp Lys He Tyr Phe Phe Phe Ser Glu Thr Gly Gin Glu Phe Glu 

260 265 270 

Phe Phe Glu Asn Thr He Val Ser Arg He Ala Arg He Cys Lys Gly 

275 280 285 

Asp Glu Gly Gly Glu Arg Val Leu Gin Gin Arg Trp Thr Ser Phe Leu 
290 295 300 
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2/ 



Lys Ala Gin Leu Leu Cys Ser Arg Pro Asp Asp Gly Phe Pro Phe Asn 
305 310 315 320 

Val Leu Gin Asp Val Phe Thr Leu Ser Pro Ser Pro Gin Asp Trp Arg 

325 330 335 

Asp Thr Leu Phe Tyr Gly Val Phe Thr Ser Gin Trp His Arg Gly Thr 

340 345 350 

Thr Glu Gly Ser Ala Val Cys Val Phe Thr Met Lys Asp Val Gin Arg 

355 360 365 

Val Phe Ser Gly Leu Tyr Lys Glu Val Asn Arg Glu Thr Gin Gin Met 

370 375 380 

Val His Arg Asp Pro Pro Val Pro Thr Pro Arg Pro Gly Ala Cys He 
385 390 395 400 

Thr Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Leu Gin Leu Pro 

405 410 415 

Asp Arg Val Leu Asn Phe Leu Lys Asp His Phe Leu Met Asp Gly Gin 

420 425 430 

Val Arg Ser Arg Met Leu Leu Leu Gin Pro Gin Ala Arg Tyr Gin Arg 

435 440 445 

Val Ala Val His Arg Val Pro Gly Leu His His Thr Tyr Asp Val Leu 

450 455 460 

Phe Leu Gly Thr Gly Asp Gly Arg Leu His Lys Ala Val Ser Val Gly 
465 470 475 480 

Pro Arg Val His He He Glu Glu Leu Gin He Phe Ser Ser Gly Gin 

485 490 495 

Pro Val Gin Asn Leu Leu Leu Asp Thr His Arg Gly Leu Leu Tyr Ala 

500 505 510 

Ala Ser His Ser Gly Val Val Gin Val Pro Met Ala Asn Cys Ser Leu 

515 520 525 

Tyr Arg Ser Cys Gly Asp Cys Leu Leu Ala Arg Asp Pro Tyr Cys Ala 

530 535 540 

Trp Ser Gly Ser Ser Cys Lys His Val Ser Leu Tyr Gin Pro Gin Leu 
545 550 555 560 

Ala Thr Arg Pro Trp He Gin Asp He Glu Gly Ala Ser Ala Lys Asp 

565 570 575 

Leu Cys Ser Ala Ser Ser Val Val Ser Pro Ser Phe Val Pro Thr Gly 

580 585 590 

Glu Lys Pro Cys Glu Gin Val Gin Phe Gin Pro Asn Thr Val Asn Thr 

595 600 605 

Leu Ala Cys Pro Leu Leu Ser Asn Leu Ala Thr Arg Leu Trp Leu Arg 

610 615 620 

Asn Gly Ala Pro Val Asn Ala Ser Ala Ser Cys His Val Leu Pro Thr 
625 630 635 640 

Gly Asp Leu Leu Leu Val Gly Thr Gin Gin Leu Gly Glu Phe Gin Cys 

645 650 655 

Trp Ser Leu Glu Glu Gly Phe Gin Gin Leu Val Ala Ser Tyr Cys Pro 

660 665 670 

Glu Val Val Glu Asp Gly Val Ala Asp Gin Thr Asp Glu Gly Gly Ser 

675 680 685 

Val Pro Val He He Ser Thr Ser Arg Val Ser Ala Pro Ala Gly Gly 
690 695 700 
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Lys Ala Ser Trp Gly Ala Asp Arg Ser Tyr 
705 710 
Met Cys Thr Leu Phe Val Leu Ala Val Leu 
725 730 
Leu Tyr Arg His Arg Asn Ser Met Lys Val 

740 745 
Cys Ala Ser Val His Pro Lys Thr Cys Pro 

755 760 
Thr Arg Pro Leu Asn Gly Leu Gly Pro Pro 

770 775 
Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro 
785 790 
Thr Glu Ser Glu Lys Arg Pro Leu Ser He 
805 810 
Val Ser Pro Val Cys Pro Arg Pro Arg Val 

820 825 
Arg Asp Ser Val Val 
835 



Trp Lys Glu Phe Leu Val 
715 720 
Leu Pro Val Leu Phe Leu 
735 

Phe Leu Lys Gin Gly Glu 

750 

Val Val Leu Pro Pro Glu 
765 

Ser Thr Pro Leu Asp His 

780 

Pro Gly Ser Arg Val Phe 
795 800 
Gin Asp Ser Phe Val Glu 
815 

Arg Leu Gly Ser Glu He 
830 



60 
20 
180 
240 
300 



<210> 2 
<211> 2511 
<212> DNA 
<213> Human 
<400> 2 

atgctgcgca ccgcgatggg cctgaggagc tggctcgccg ccccatgggg cgcgctgccg 

cctcggccac cgctgctgct gctcctgctg ctgctgctcc tgctgcagcc gccgcctccg 120 
acctgggcgc tcagcccccg gatcagcctg cctctgggct ctgaagagcg gccattcctc 
agattcgaag ctgaacacat ctccaactac acagcccttc tgctgagcag ggatggcagg 
accctgtacg tgggtgctcg agaggccctc tttgcactca gtagcaacct cagcttcctg 

ccaggcgggg agtaccagga gctgctttgg ggtgcagacg cagagaagaa acagcagtgc 6W 

agcttcaagg gcaaggaccc acagcgcgac tgtcaaaact acatcaagat cctcctgccg 4Z0 

ctcagcggca gtcacctgtt cacctgtggc acagcagcct tcagccccat gtgtacctac 480 

atcaacatgg agaacttcac cctggcaagg gacgagaagg ggaatgtcct cctggaagat b4U 

ggcaagggcc gttgtccctt cgacccgaat ttcaagtcca ctgccctggt ggttgatggc bUU 

gagctctaca ctggaacagt cagcagcttc caagggaatg acccggccat ctcgcggagc bbU 

caaagccttc gccccaccaa gaccgagagc tccctcaact ggctgcaaga cccagctttt /zu 

gtggcctcag cctacattcc tgagagcctg ggcagcttgc aaggcgatga tgacaagatc 780 

tactttttct tcagcgagac tggccaggaa tttgagttct ttgagaacac cattgtgtcc 840 

cgcattgccc gcatctgcaa gggcgatgag ggtggagagc gggtgctaca gcagcgctgg 900 

acctccttcc tcaaggccca gctgctgtgc tcacggcccg acgatggctt ccccttcaac 960 

gtgctgcagg atgtcttcac gctgagcccc agcccccagg actggcgtga cacccttttc i02U 

tatggggtct tcacttccca gtggcacagg ggaactacag aaggctctgc cgtctgtgtc lObU 

ttcacaatga aggatgtgca gagagtcttc agcggcctct acaaggaggt gaaccgtgag 1140 

acacagcaga tggtacaccg tgacccaccc gtgcccacac cccggcctgg agcgtgcatc 1200 

accaacagtg cccgggaaag gaagatcaac tcatccctgc agctcccaga ccgcgtgctg 1260 

aactttctca aggaccactt cctgatggac gggcaggtcc gaagccgcat gctgctgctg 13ZU 

cagccccagg ctcgctacca gcgcgtggct gtacaccgcg tccctggcct gcaccacacc IdbO 

tacgatgtcc tcttcctggg cactggtgac ggccggctcc acaaggcagt gagcgtgggc 1440 

ccccgggtgc acatcattga ggagctgcag atcttctcat cgggacagcc cgtgcagaat 1500 
ctgctcctgg acacccacag ggggctgctg tatgcggcct cacactcggg cgtagtccag 



1560 
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1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 



gtgcccatgg ccaactgcag cctgtaccgg agctgtgggg actgcctcct cgcccgggac 
ccctactgtg cttggagcgg ctccagctgc aagcacgtca gcctctacca gcctcagctg 
gccaccaggc cgtggatcca ggacatcgag ggagccagcg ccaaggacct ttgcagcgcg 
tcttcggttg tgtccccgtc ttttgtacca acaggggaga agccatgtga gcaagtccag 
ttccagccca acacagtgaa cactttggcc tgcccgctcc tctccaacct ggcgacccga 
ctctggctac gcaacggggc ccccgtcaat gcctcggcct cctgccacgt gctacccact 
ggggacctgc tgctggtggg cacccaacag ctgggggagt tccagtgctg gtcactagag 
gagggcttcc agcagctggt agccagctac tgcccagagg tggtggagga cggggtggca 
gaccaaacag atgagggtgg cagtgtaccc gtcattatca gcacatcgcg tgtgagtgca 2 00 
ccagctggtg gcaaggccag ctggggtgca gacaggtcct actggaagga gttcctggtg 
atgtgcacgc tctttgtgct ggccgtgctg ctcccagttt tattcttgct ctaccggcac 
cggaacagca tgaaagtctt cctgaagcag ggggaatgtg ccagcgtgca ccccaagacc 
tgccctgtgg tgctgccccc tgagacccgc ccactcaacg gcctagggcc ccctagcacc 
ccactcgatc accgagggta ccagtccctg tcagacagcc ccccggggtc ccgagtcttc 
actgagtcag agaagaggcc actcagcatc caagacagct tcgtggaggt atccccagtg 
tgcccccggc cccgggtccg ccttggctcg gagatccgtg actctgtggt g 



2160 
2220 
2280 
2340 
2400 
2460 
2511 



<210> 3 
<211> 3766 
<212> DNA 
<213> Human 

gctctgccca agccgaggct gcggggccgg cgccggcggg aggactgcgg tgccccgcgg 
aggggctgag tttgccaggg cccacttgac cctgtttccc acctcccgcc ccccaggtcc 
ggaggcgggg gcccccgggg cgactcgggg gcggaccgcg gggcggagct gccgcccgtg 180 
Stccggccg agccacctga gcccgagccg cgggacaccg tcgctcctgc tctccgaatg ^^n 
ctgcgcaccg cgatgggcct gaggagctgg ctcgccgccc catggggcgc gctgccgcct 
cggccaccgc tgctgctgct cctgctgctg ctgctcctgc tgcagccgcc gcctccgacc 
tgggcgctca gcccccggat cagcctgcct ctgggctctg aagagcggcc attcctcaga 
ttcgaagctg aacacatctc caactacaca gcccttctgc tgagcaggga tggcaggacc 
ctgtacgtgg gtgctcgaga ggccctcttt gcactcagta gcaacctcag cttcctgcca 
ggcggggagt accaggagct gctttggggt gcagacgcag agaagaaaca gcagtgcagc 
ttcaagggca aggacccaca gcgcgactgt caaaactaca tcaagatcct cctgccgctc 
agcggcagtc acctgttcac ctgtggcaca gcagccttca gccccatgtg tacctacatc 720 
aacatggaga acttcaccct ggcaagggac gagaagggga atgtcctcct ggaagatggc 780 
aagggccgtt gtcccttcga cccgaatttc aagtccactg ccctggtggt tgatggcgag 840 
ctctacactg gaacagtcag cagcttccaa gggaatgacc cggccatctc gcggagccaa 900 
agccttcgcc ccaccaagac cgagagctcc ctcaactggc tgcaagaccc agcttttgtg 9b0 
gcctcagcct acattcctga gagcctgggc agcttgcaag gcgatgatga caagatctac 1020 
tttttcttca gcgagactgg ccaggaattt gagttctttg agaacaccat tgtgtcccgc 1080 
attgcccgca tctgcaaggg cgatgagggt ggagagcggg tgctacagca gcgctggacc 1140 
tccttcctca aggcccagct gctgtgctca cggcccgacg atggcttccc cttcaacgtg 200 
ctgcaggatg tcttcacgct gagccccagc ccccaggact ggcgtgacac ccttttctat 12bU 
ggggtcttca cttcccagtg gcacagggga actacagaag gctctgccgt ctgtgtcttc 
acaatgaagg atgtgcagag agtcttcagc ggcctctaca aggaggtgaa ccgtgagaca 1380 
cagcagatgg tacaccgtga cccacccgtg cccacacccc ggcctggagc gtgcatcacc 1440 
aacagtgccc gggaaaggaa gatcaactca tccctgcagc tcccagaccg cgtgctgaac 1500 
tttctcaagg accacttcct gatggacggg caggtccgaa gccgcatgct gctgctgcag 15bU 
ccccaggctc gctaccagcg cgtggctgta caccgcgtcc ctggcctgca ccacacctac 1620 
gatgtcctct tcctgggcac tggtgacggc cggctccaca aggcagtgag cgtgggcccc 1680 

ffiSE#2 0 0 5-3 0 0 6 3 7 3 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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1740 
1800 
1860 
1920 
1980 
2040 



cgggtgcaca tcattgagga gctgcagatc ttctcatcgg gacagcccgt gcagaatctg 
ctcctggaca cccacagggg gctgctgtat gcggcctcac actcgggcgt agtccaggtg 
cccatggcca actgcagcct gtaccggagc tgtggggact gcctcctcgc ccgggacccc 
tactgtgctt ggagcggctc cagctgcaag cacgtcagcc tctaccagcc tcagctggcc 
accaggccgt ggatccagga catcgaggga gccagcgcca aggacctttg cagcgcgtct 
tcggttgtgt ccccgtcttt tgtaccaaca ggggagaagc catgtgagca agtccagttc 
cagcccaaca cagtgaacac tttggcctgc ccgctcctct ccaacctggc gacccgactc 2100 
tggctacgca acggggcccc cgtcaatgcc tcggcctcct gccacgtgct acccactggg 21bO 
gacctgctgc tggtgggcac ccaacagctg ggggagttcc agtgctggtc actagaggag ^jZU 
ggcttccagc agctggtagc cagctactgc ccagaggtgg tggaggacgg ggtggcagac 2280 
caaacagatg agggtggcag tgtacccgtc attatcagca catcgcgtgt gagtgcacca 2340 
gctggtggca aggccagctg gggtgcagac aggtcctact ggaaggagtt cctggtgatg 240U 
tgcacgctct ttgtgctggc cgtgctgctc ccagttttat tcttgctcta ccggcaccgg 2460 
aacagcatga aagtcttcct gaagcagggg gaatgtgcca gcgtgcaccc caagacctgc 
cctgtggtgc tgccccctga gacccgccca ctcaacggcc tagggccccc tagcacccca 
ctcgatcacc gagggtacca gtccctgtca gacagccccc cggggtcccg agtcttcact 
gagtcagaga agaggccact cagcatccaa gacagcttcg tggaggtatc cccagtgtgc 2700 

2820 
2880 
2940 
3000 
3060 



2520 
2580 
2640 



ccccggcccc gggtccgcct tggctcggag atccgtgact ctgtggtgtg agagctgact 
tccagaggac gctgccctgg cttcaggggc tgtgaatgct cggagagggt caactggacc 
tcccctccgc tctgctcttc gtggaacacg accgtggtgc ccggcccttg ggagccttgg 
ggccagctgg cctgctgctc tccagtcaag tagcgaagct cctaccaccc agacacccaa 
acagccgtgg ccccagaggt cctggccaaa tatgggggcc tgcctaggtt ggtggaacag 
tgctccttat gtaaactgag ccctttgttt aaaaaacaat tccaaatgtg aaactagaat 

gagagggaag agatagcatg gcatgcagca cacacggctg ctccagttca tggcctccca 3120 

ggggtgctgg ggatgcatcc aaagtggttg tctgagacag agttggaaac cctcaccaac 3180 

tggcctcttc accttccaca ttatcccgct gccaccggct gccctgtctc actgcagatt 3Z40 

caggaccagc ttgggctgcg tgcgttctgc cttgccagtc agccgaggat gtagttgttg 3300 

ctgccgtcgt cccaccacct cagggaccag agggctaggt tggcactgcg gccctcacca 3350 

ggtcctgggc tcggacccaa ctcctggacc tttccagcct gtatcaggct gtggccacac 3420 

gagaggacag cgcgagctca ggagagattt cgtgacaatg tacgcctttc cctcagaatt 3480 

cagggaagag actgtcgcct gccttcctcc gttgttgcgt gagaacccgt gtgccccttc 3540 

ccaccatatc caccctcgct ccatctttga actcaaacac gaggaactaa ctgcaccctg 3600 

gtcctctccc cagtccccag ttcaccctcc atccctcacc ttcctccact ctaagggata 3660 

tcaacactgc ccagcacagg ggccctgaat ttatgtggtt tttatacatt ttttaataag 3720 

atgcacttta tgtcattttt taataaagtc tgaagaatta ctgttt ^'oo 



<210> 4 
<211> 837 
<212> PRT 
<213> Human 

<400> 4 . «, n T 

Met Leu Arg Thr Ala Met Gly Leu Arg Ser Trp Leu Ala Ala Pro Irp 

5 10 15 

Glv Ala Leu Pro Pro Arg Pro Pro Leu Leu Leu Leu Leu Leu Leu Leu 

20 25 30 

Leu Leu Leu Gin Pro Pro Pro Pro Thr Trp Ala Leu Ser Pro Arg He 

35 40 45 

Ser Leu Pro Leu Gly Ser Glu Glu Arg Pro Phe Leu Arg Phe Glu Ala 

50 55 60 

Glu His He Ser Asn Tyr Thr Ala Leu Leu Leu Ser Arg Asp Gly Arg 
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65 70 75 80 

Thr Leu Tyr Val Gly Ala Arg Glu Ala Leu Phe Ala Leu Ser Ser Asn 

85 90 
Leu Ser Phe Leu Pro Gly Gly Glu Tyr Gin Glu Leu Leu Trp Gly Ala 

100 105 110 

Asp Ala Glu Lys Lys Gin Gin Cys Ser Phe Lys Gly Lys Asp Pro Gin 

115 120 125 

Arg Asp Cys Gin Asn Tyr He Lys He Leu Leu Pro Leu Ser Gly Ser 

130 135 140 

His Leu Phe Thr Cys Gly Thr Ala Ala Phe Ser Pro Met Cys Thr Tyr 
145 150 155 160 

He Asn Met Glu Asn Phe Thr Leu Ala Arg Asp Glu Lys Gly Asn Val 

165 170 175 

Leu Leu Glu Asp Gly Lys Gly Arg Cys Pro Phe Asp Pro Asn Phe Lys 

180 185 190 

Ser Thr Ala Leu Val Val Asp Gly Glu Leu Tyr Thr Gly Thr Val He 

195 200 205 

Ser Phe Gin Gly Asn Asp Pro Ala He Ser Arg Ser Gin Ser Leu Arg 

210 215 220 

Pro Thr Lys Thr Glu Ser Ser Leu Asn Trp Leu Gin Asp Pro Ala Phe 
225 230 235 240 

Val Ala Ser Ala Tyr He Pro Glu Ser Leu Gly Ser Leu Gin Gly Asp 

245 250 255 

Asp Asp Lys He Tyr Phe Phe Phe Ser Glu Thr Gly Gin Glu Phe Glu 

260 265 270 

Phe Phe Glu Asn Thr He Val Ser Arg He Ala Arg He Cys Lys Gly 

275 280 285 

Asp Glu Gly Gly Glu Arg Val Leu Gin Gin Arg Trp Thr Ser Phe Leu 

290 295 300 

Lys Ala Gin Leu Leu Cys Ser Arg Pro Asp Asp Gly Phe Pro Phe Asn 
305 310 315 320 

Val Leu Gin Asp Val Phe Thr Leu Ser Pro Ser Pro Gin Asp Trp Arg 

325 330 335 

Asp Thr Leu Phe Tyr Gly Val Phe Thr Ser Gin Trp His Arg Gly Thr 

340 345 350 

Thr Glu Gly Ser Ala Val Cys Val Phe Thr Met Lys Asp Val Gin Arg 

355 360 365 

Val Phe Ser Gly Leu Tyr Lys Glu Val Asn Arg Glu Thr Gin Gin Met 

370 375 380 

Val His Arg Asp Pro Pro Val Pro Thr Pro Arg Pro Gly Ala Cys He 
385 390 395 400 

Thr Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Leu Gin Leu Pro 

405 410 415 

Asp Arg Val Leu Asn Phe Leu Lys Asp His Phe Leu Met Asp Gly Gin 

420 425 430 

Val Arg Ser Arg Met Leu Leu Leu Gin Pro Gin Ala Arg Tyr Gin Arg 

435 440 445 

Val Ala Val His Arg Val Pro Gly Leu His His Thr Tyr Asp Val Leu 

450 455 460 

Phe Leu Gly Thr Gly Asp Gly Arg Leu His Lys Ala Val Ser Val Gly 

miE#2 005-3006373 
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465 470 475 480 

Pro Arg Val His He He Glu Glu Leu Gin He Phe Ser Ser Gly Gin 

485 490 495 

Pro Val Gin Asn Leu Leu Leu Asp Thr His Arg Gly Leu Leu Tyr Ala 

500 505 510 

Ala Ser His Ser Gly Val Val Gin Val Pro Met Ala Asn Cys Ser Leu 

515 520 525 

Tyr Arg Ser Cys Gly Asp Cys Leu Leu Ala Arg Asp Pro Tyr Cys Ala 

530 535 540 

Trp Ser Gly Ser Ser Cys Lys His Val Ser Leu Tyr Gin Pro Gin Leu 
545 550 555 560 

Ala Thr Arg Pro Trp He Gin Asp He Glu Gly Ala Ser Ala Lys Asp 

565 570 575 

Leu Cys Ser Ala Ser Ser Val Val Ser Pro Ser Phe Val Pro Thr Gly 

580 585 590 

Glu Lys Pro Cys Glu Gin Val Gin Phe Gin Pro Asn Thr Val Asn Thr 

595 600 605 

Leu Ala Cys Pro Leu Leu Ser Asn Leu Ala Thr Arg Leu Trp Leu Arg 

610 615 620 

Asn Gly Ala Pro Val Asn Ala Ser Ala Ser Cys His Val Leu Pro Thr 
625 630 635 640 

Gly Asp Leu Leu Leu Val Gly Thr Gin Gin Leu Gly Glu Phe Gin Cys 

645 650 655 

Trp Ser Leu Glu Glu Gly Phe Gin Gin Leu Val Ala Ser Tyr Cys Pro 

660 665 670 

Glu Val Val Glu Asp Gly Val Ala Asp Gin Thr Asp Glu Gly Gly Ser 

675 680 685 

Val Pro Val He He Ser Thr Ser Arg Val Ser Ala Pro Ala Gly Gly 

690 695 700 

Lys Ala Ser Trp Gly Ala Asp Arg Ser Tyr Trp Lys Glu Phe Leu Val 
705 710 715 720 

Met Cys Thr Leu Phe Val Leu Ala Val Leu Leu Pro Val Leu Phe Leu 

725 730 735 

Leu Tyr Arg His Arg Asn Ser Met Lys Val Phe Leu Lys Gin Gly Glu 

740 745 750 

Cys Ala Ser Val His Pro Lys Thr Cys Pro Val Val Leu Pro Pro Glu 

755 760 765 

Thr Arg Pro Leu Asn Gly Leu Gly Pro Pro Ser Thr Pro Leu Asp His 

770 775 780 

Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro Pro Gly Ser Arg Val Phe 
785 790 795 800 

Thr Glu Ser Glu Lys Arg Pro Leu Ser He Gin Asp Ser Phe Val Glu 

805 810 815 

Val Ser Pro Val Cys Pro Arg Pro Arg Val Arg Leu Gly Ser Glu He 

820 825 830 

Arg Asp Ser Val Val 
835 



<210> 5 
<211> 2511 
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60 

120 



300 
360 
420 
480 



900 
960 
1020 
1080 



<212> DNA 
<213> Human 

<400> 5 

atgctgcgca ccgcgatggg cctgaggagc tggctcgccg ccccatgggg cgcgctgccg 
cctcggccac cgctgctgct gctcctgcta ctgctgctcc tgctgcagcc accgcctccg 
acctgggcgc tcagcccccg gatcagcctg cctctgggct ctgaagagcg gccattcctc 180 
agattcgaag ctgaacacat ctccaactac acagcccttc tgctgagcag ggatggcagg 240 
accctgtacg tgggtgctcg agaggccctc tttgcactca gtagcaacct cagcttcctg 
ccaggcgggg agtaccagga gctgctttgg ggtgcagacg cagagaagaa acagcagtgc 
agcttcaagg gcaaggaccc acagcgcgac tgtcaaaact acatcaagat cctcctgccg 
ctcagcggca gtcacctgtt cacctgtggc acagcagcct tcagccccat gtgtacctac 
atcaacatgg agaacttcac cctggcaagg gacgagaagg ggaatgtcct cctggaagat &4U 
ggcaagggcc gttgtccctt cgacccgaat ttcaagtcca ctgccctggt ggttgatggc 600 
gagctctaca ctggaacagt catcagcttc caagggaatg acccggccat ctcgcggagc 660 
caaagccttc gccccaccaa gaccgagagc tccctcaact ggctgcaaga cccagctttt 7^0 
gtggcctcag cctacattcc tgagagcctg ggcagcttgc aaggcgatga tgacaagatc 780 
tactttttct tcagcgagac tggccaggaa tttgagttct ttgagaacac cattgtgtcc 840 
cgcattgccc gcatctgcaa gggcgatgag ggtggagagc gggtgctaca gcagcgctgg 
acctccttcc tcaaggccca gctgctgtgc tcacggcccg acgatggctt ccccttcaac 
gtgctgcagg atgtcttcac gctgagcccc agcccccagg actggcgtga cacccttttc 
tatggggtct tcacttccca gtggcacagg ggaactacag aaggctctgc cgtctgtgtc 
ttcacaatga aggatgtgca gagagtcttc agcggcctct acaaggaggt gaaccgtgag 1140 
acacagcaga tggtacaccg tgacccaccc gtgcccacac cccggcctgg agcgtgcatc 1200 
accaacagtg cccgggaaag gaagatcaac tcatccctgc agctcccaga ccgcgtgctg 1260 
aactttctca aggaccactt cctgatggac gggcaggtcc gaagccgcat gctgctgctg IdZU 
cagccccagg ctcgctacca gcgcgtggct gtacaccgcg tccctggcct gcaccacacc 1380 
tacgatgtcc tcttcctggg cactggtgac ggccggctcc acaaggcagt gagcgtgggc 1440 
ccccgggtgc acatcattga ggagctgcag atcttctcat cgggacagcc cgtgcagaat 1500 
ctgctcctgg acacccacag ggggctgctg tatgcggcct cacactcggg cgtagtccag 1550 
gtgcccatgg ccaactgcag cctgtaccgg agctgtgggg actgcctcct cgcccgggac 1620 
ccctactgtg cttggagcgg ctccagctgc aagcacgtca gcctctacca gcctcagctg 1680 
gccaccaggc cgtggatcca ggacatcgag ggagccagcg ccaaggacct ttgcagcgcg 
tcttcggttg tgtccccgtc ttttgtacca acaggggaga agccatgtga gcaagtccag 
ttccagccca acacagtgaa cactttggcc tgcccgctcc tctccaacct ggcgacccga 
ctctggctac gcaacggggc ccccgtcaat gcctcggcct cctgccacgt gctacccact 
ggggacctgc tgctggtggg cacccaacag ctgggggagt tccagtgctg gtcactagag 
gagggcttcc agcagctggt agccagctac tgcccagagg tggtggagga cggggtggca 
gaccaaacag atgagggtgg cagtgtaccc gtcattatca gcacatcgcg tgtgagtgca 2100 
ccagctggtg gcaaggccag ctggggtgca gacaggtcct actggaagga gttcctggtg ^ibU 
atgtgcacgc tctttgtgct ggccgtgctg ctcccagttt tattcttgct ctaccggcac 2220 
cggaacagca tgaaagtctt cctgaagcag ggggaatgtg ccagcgtgca ccccaagacc 
tgccctgtgg tgctgccccc tgagacccgc ccactcaacg gcctagggcc ccctagcacc 
ccactcgatc accgagggta ccagtccctg tcagacagcc ccccggggtc ccgagtcttc 
actgagtcag agaagaggcc actcagcatc caagacagct tcgtggaggt atccccagtg 
tgcccccggc cccgggtccg ccttggctcg gagatccgtg actctgtggt g 



1740 
1800 
1860 
1920 
1980 
2040 



2280 
2340 
2400 
2460 
2511 



<210> 6 
<211> 3766 
<212> DNA 
<213> Human 
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gctctgccca agccgaggct gcggggccgg cgccggcggg aggactgcgg tgccccgcgg 
aggggctgag tttgccaggg cccacttgac cctgtttccc acctcccgcc ccccaggtcc 120 



<400> 6 , , , go 

aggggctgag tttgccaggs L. ugciv. " — ■ 

ggaggcgggg gcccccgggg cgactcgggg gcggaccgcg gggcggagct gccgcccgtg 180 
StSggSg agccacctga gcccgagccg cgggacaccg tcgctcctgc tctccgaatg 240 
ctgcgcaccg cgatgggcct gaggagctgg ctcgccgccc catggggcgc gctgccgcct 300 

420 
480 

54C 
60C 

ttcaagggca aggacccaca gcgcgactgt caaaactaca tcaagatcct cctgccgc c 660 
agcggcagtc acctgttcac ctgtggcaca gcagccttca gccccatgtg tacctacatc 720 



cggccaccgc tgctgctgct cctgctactg ctgctcctgc tgcagccacc gcctccgacc 

CtgtaCgtgg gtgCtCgaga ggCCClCULL ^^^a.K.l.y.aB^a s^""— o 

ggcggggagt accaggagct gctttggggt gcagacgcag agaagaaaca gcagtgcagc 600 



tgggcgctca gcccccggat cagcctgcct ctgggctctg aagagcggcc attcctcaga 
ttSgaagctg aacacatctc caactacaca gcccttctgc tgagcaggga tggcaggacc 480 
ctgtacgtgg gtgctcgaga ggccctcttt gcactcagta gcaacctcag cttcctgcca 540 



aacatggaga acttcaccct ggcaagggac gagaagggga atgtcctcct ggaagatggc 780 

900 
960 

l020 
L080 
L14C 

tJcttcctca agicc^ISct ictgtgStca cigcccgacg atggcttccc cttcaacgtg 1200 



aagggccgtt gtcccttcga cccgaatttc aagtccactg ccctggtggt tgatggcgag 

960 

1020 
1080 

attgcccgca tctgcaaggg cgatgagggt ggagagcggg tgctacagca gcgctggacc 1140 



ctctacactg gaacagtcat cagcttccaa gggaatgacc cggccatctc gcggagccaa 

agccttcgcc ccaccaagac cgagagctcc ctcaactggc tgcaagaccc agcttttgtg 9bU 

gcctcagcct acattcctga gagcctgggc agcttgcaag gcgatgatga caagatctac 1020 

tttttcttca gcgagactgg ccaggaattt gagttctttg agaacaccat tgtgtcccgc 1080 



ctgcaggatg tcttcacgct gagccccagc ccccaggact ggcgtgacac ccttttctat l^bO 

1380 
1440 
1500 

156C 
162C 
168C 

SStJcaca tcattgaSa gctgcagltc ttctcatcgg gacagcccgt gcagaatctg 1740 



ggggtcttca cttcccagtg gcacagggga actacagaag gctctgccgt ctgtgtcttc 

ccccaggctc gctaccagcg cgL^g^L^uci oc.^v.s-&— o^^---- 

gatgtcctct tcctgggcac tggtgacggc cggctccaca aggcagtgag cgtgggcccc 1680 



acaatgaagg atgtgcagag agtcttcagc ggcctctaca aggaggtgaa ccgtgagaca ^^^^ 
tttctcaagg accacttcci gaiggcicggg ^a^x.^^&c^ 

ccccaggctc gctaccagcg cgtggctgta caccgcgtcc ctggcctgca ccacacctac 1620 



cagcagatgg tacaccgtga cccacccgtg cccacacccc ggcctggagc gtgcatcacc 
aa?agtgccc gggaaaggaa gatcaactca tccctgcagc tcccagaccg eg |c gaac 500 
tttctcaagg accacttcct gatggacggg caggtccgaa gccgcatgct gctgctgcag 1550 



cgggigcaca. LUdLLgci^^ci ^v^us^ctsc^o^ c^c^ « w - , ™4.„ icnn 

ctcctggaca cccacagggg gctgctgtat gcggcctcac actcgggcgt agtccaggtg 1800 

cccatggcca actgcagcct gtaccggagc tgtggggact gcctcctcgc ccgggacccc 860 

tactgtgctt ggagcggctc cagctgcaag cacgtcagcc tctaccagcc tcagctggcc 1920 



taCtgtgCtt ggagt-gg>-l-»- y.a&^^&^^'^s. — t,^ - „„„^„^„4-„+. IQQO 

accaggccgt ggatccagga catcgaggga gccagcgcca aggacctttg cagcgcgtct 1980 

2100 
2160 

gSJctgctgc tStSgicac ccaacagctg ggggagttcc agtgctggtc actagaggag 2220 



tcggttgtgt ccccgtcttt tgtaccaaca ggggagaagc catgtgagca agtccagttc 
cagcccaaca cagtgaacac tttggcctgc ccgctcctct ccaacctggc gacccgactc 2 00 
tggctacgca acggggcccc cgtcaatgcc tcggcctcct gccacgtgct acccactggg 2160 



ggcttccagc agctggtagc cagctactgc ccagaggtgg tggaggacgg ggtggcagac 2280 

2400 

?gcacgctct ttS^gct;ic cS^gctgctc cc^gttttat tcttgctcta ccggcaccgg 2460 



ggcttccagc agCLggLd.gi^ ^.a^^^u^^i-sv-' ^^^s>^&^-^^ -o«-c=>c:. " 

caaacagatg agggtggcag tgtacccgtc attatcagca catcgcgtgt gagtgcacca 
gctggtggca aggccagctg gggtgcagac aggtcctact ggaaggagtt cctggtgatg 2400 



tgcacgctcL utgLg«-i.g^>- ^gus^-i-s^vv, ^^^a - „ ocon 

aacagcatga aagtcttcct gaagcagggg gaatgtgcca gcgtgcaccc caagacctgc 2520 

2640 
2700 

ccccggcSc gSgtJSc^t tSctcggag ItccStgact ctgtggtgtg agagctgact 2760 



cctgtggtgc tgccccctga gacccgccca ctcaacggcc tagggccccc tagcacccca 
ctcgatcacc gagggtacca gtccctgtca gacagccccc cggggtcccg agtcttcact 2640 
gagtcagaga agaggccact cagcatccaa gacagcttcg tggaggtatc cccagtgtgc 2700 



CCCCggCCCC ggguuL^^^^L ^^^^^^^ ^ _ - OQOA 

tccagaggac gctgccctgg cttcaggggc tgtgaatgct cggagagggt caactggacc 2820 
tcccctccgc tctgctcttc gtggaacacg accgtggtgc ccggcccttg ggagccttgg 2880 
ggccagctgg cctgctgctc tccagtcaag tagcgaagct cctaccaccc agacacccaa 2940 
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3540 
3600 
3660 



acagccgtgg ccccagaggt cctggccaaa tatgggggcc tgcctaggtt ggtggaacag 3000 

tgctccttat gtaaactgag ccctttgttt aaaaaacaat tccaaatgtg aaactagaat 3060 

gagagggaag agatagcatg gcatgcagca cacacggctg ctccagttca tggcctccca 31Z0 

ggigtgctgg ggatgcatcc aaagtggttg tctgagacag agttggaaac cctcaccaac 3180 

?S?ctct?? accttccaca ttatcccgct gccaccggct gccctgtctc actgcaga t 3240 

caggaccagc ttgggctgcg tgcgttctgc cttgccagtc agccgaggat gtagttgttg 3300 

ctgccgtcgt cccaccacct cagggaccag agggctaggt tggcactgcg gccctcacca 3360 

ggtcctgggc tcggacccaa ctcctggacc tttccagcct gtatcaggct gtggccacac 3420 

SgaggaSg cgSagctca ggagagattt cgtgacaatg tacgcctttc cctcagaa t 3480 
cagggaagag actgtcgcct gccttcctcc gttgttgcgt gagaacccgt gtgccccttc 
ccaccatatc caccctcgct ccatctttga actcaaacac gaggaactaa ctgcaccctg 
gtcctctccc cagtccccag ttcaccctcc atccctcacc ttcctccact ctaagggata 

tcaacactgc ccagcacagg ggccctgaat ttatgtggtt tttatacatt ttttaataag 3720 

atgcacttta tgtcattttt taataaagtc tgaagaatta ctgttt -^/dd 

<210> 7 
<211> 837 
<212> PRT 
<213> Human 

UetlJn Arg Thr Ala Met Gly Leu Arg Ser Trp Leu Ala Ala Pro Trp 

5 10 15 

Glv Ala Leu Pro Pro Arg Pro Pro Leu Leu Leu Leu Leu Leu Leu Leu 

20 25 30 

Leu Leu Leu Gin Pro Pro Pro Pro Thr Trp Ala Leu Ser Pro Arg He 

35 40 45 

Ser Leu Pro Leu Gly Ser Glu Glu Arg Pro Phe Leu Arg Phe Glu Ala 

50 55 60 

Glu His He Ser Asn Tyr Thr Ala Leu Leu Leu Ser Arg Asp Gly Arg 
65 70 75 80 

Thr Leu Tyr Val Gly Ala Arg Glu Ala Leu Phe Ala Leu Ser Ser Asn 

85 90 95 

Leu Ser Phe Leu Pro Gly Gly Glu Tyr Gin Glu Leu Leu Trp Gly Ala 

100 105 110 

Asp Ala Glu Lys Lys Gin Gin Cys Ser Phe Lys Gly Lys Asp Pro Gin 

115 120 125 

Arg Asp Cys Gin Asn Tyr He Lys He Leu Leu Pro Leu Ser Gly Ser 

130 135 140 

His Leu Phe Thr Cys Gly Thr Ala Ala Phe Ser Pro Met Cys Thr Tyr 
145 150 155 160 

He Asn He Glu Asn Phe Thr Leu Ala Arg Asp Glu Lys Gly Asn Val 

165 170 175 

Leu Leu Glu Asp Gly Lys Gly Arg Cys Pro Phe Asp Pro Asn Phe Lys 

180 185 190 

Ser Thr Ala Leu Val Val Asp Gly Glu Leu Tyr Thr Gly Thr Val Ser 

195 200 205 

Ser Phe Gin Gly Asn Asp Pro Ala He Ser Arg Ser Gin Ser Leu Arg 

210 215 220 

Pro Thr Lys Thr Glu Ser Ser Leu Asn Trp Leu Gin Asp Pro Ala Phe 
225 230 235 240 
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Val Ala Ser Ala Tyr lie Pro Glu Ser Leu Gly Ser Leu Gin Gly Asp 

245 250 255 

Asp Asp Lys He Tyr Phe Phe Phe Ser Glu Thr Gly Gin Glu Phe Glu 

260 265 270 

Phe Phe Glu Asn Thr He Val Ser Arg He Ala Arg He Cys Lys Gly 

275 280 285 

Asp Glu Gly Gly Glu Arg Val Leu Gin Gin Arg Trp Thr Ser Phe Leu 

290 295 300 

Lys Ala Gin Leu Leu Cys Ser Arg Pro Asp Asp Gly Phe Pro Phe Asn 
305 310 315 320 

Val Leu Gin Asp Val Phe Thr Leu Ser Pro Ser Pro Gin Asp Trp Arg 

325 330 335 

Asp Thr Leu Phe Tyr Gly Val Phe Thr Ser Gin Trp His Arg Gly Thr 

340 345 350 

Thr Glu Gly Ser Ala Val Cys Val Phe Thr Met Lys Asp Val Gin Arg 

355 360 365 

Val Phe Ser Gly Leu Tyr Lys Glu Val Asn Arg Glu Thr Gin Gin Met 

370 375 380 

Val His Arg Asp Pro Pro Val Pro Thr Pro Arg Pro Gly Ala Cys He 
385 390 395 400 

Thr Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Leu Gin Leu Pro 

405 410 415 

Asp Arg Val Leu Asn Phe Leu Lys Asp His Phe Leu Met Asp Gly Gin 

420 425 430 

Val Arg Ser Arg Met Leu Leu Leu Gin Pro Gin Ala Arg Tyr Gin Arg 

435 440 445 

Val Ala Val His Arg Val Pro Gly Leu His His Thr Tyr Asp Val Leu 

450 455 460 

Phe Leu Gly Thr Gly Asp Gly Arg Leu His Lys Ala Val Ser Val Gly 
465 470 475 480 

Pro Arg Val His He He Glu Glu Leu Gin He Phe Ser Ser Gly Gin 

485 490 495 

Pro Val Gin Asn Leu Leu Leu Asp Thr His Arg Gly Leu Leu Tyr Ala 

500 505 510 

Ala Ser His Ser Gly Val Val Gin Val Pro Met Ala Asn Cys Ser Leu 

515 520 525 

Tyr Arg Ser Cys Gly Asp Cys Leu Leu Ala Arg Asp Pro Tyr Cys Ala 

530 535 540 

Trp Ser Gly Ser Ser Cys Lys His Val Ser Leu Tyr Gin Pro Gin Leu 
545 550 555 560 

Ala Thr Arg Pro Trp He Gin Asp He Glu Gly Ala Ser Ala Lys Asp 

565 570 575 

Leu Cys Ser Ala Ser Ser Val Val Ser Pro Ser Phe Val Pro Thr Gly 

580 585 590 

Glu Lys Pro Cys Glu Gin Val Gin Phe Gin Pro Asn Thr Val Asn Thr 

595 600 605 

Leu Ala Cys Pro Leu Leu Ser Asn Leu Ala Thr Arg Leu Trp Leu Arg 

610 615 620 

Asn Gly Ala Pro Val Asn Ala Ser Ala Ser Cys His Val Leu Pro Thr 
625 630 635 640 
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Gly Asp Leu Leu Leu Val Gly Thr Gin Gin Leu Gly Glu Phe Gin Cys 

645 550 655 

Trp Ser Leu Glu Glu Gly Phe Gin Gin Leu Val Ala Ser Tyr Cys Pro 

660 665 670 

Glu Val Val Glu Asp Gly Val Ala Asp Gin Thr Asp Glu Gly Gly Ser 

675 680 685 

Val Pro Val He He Ser Thr Ser Arg Val Ser Ala Pro Ala Gly Gly 

690 695 700 

Lys Ala Ser Trp Gly Ala Asp Arg Ser Tyr Trp Lys Glu Phe Leu Val 
705 710 715 720 

Met Cys Thr Leu Phe Val Leu Ala Val Leu Leu Pro Val Leu Phe Leu 

725 730 735 

Leu Tyr Arg His Arg Asn Ser Met Lys Val Phe Leu Lys Gin Gly Glu 

740 745 750 

Cys Ala Ser Val His Pro Lys Thr Cys Pro Val Val Leu Pro Pro Glu 

755 760 765 

Thr Arg Pro Leu Asn Gly Leu Gly Pro Pro Ser Thr Pro Leu Asp His 

770 775 780 

Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro Pro Gly Ser Arg Val Phe 
785 790 795 800 

Thr Glu Ser Glu Lys Arg Pro Leu Ser He Gin Asp Ser Phe Val Glu 

805 810 815 

Val Ser Pro Val Cys Pro Arg Pro Arg Val Arg Leu Gly Ser Glu He 

820 825 830 

Arg Asp Ser Val Val 
835 

<210> 8 
<211> 2511 
<212> DNA 
<213> Human 
<400> 8 

atgctgcgca ccgcgatggg cctgaggagc tggctcgccg ccccatgggg cgcgctgccg 
cctcggccac cgctgctgct gctcctgctg ctgctgctcc tgctgcagcc gccgcctccg 120 
acctgggcgc tcagcccccg gatcagccta cctctgggct ctgaagagcg gccattcctc 
agattcgaag ctgaacacat ctccaactac acagcccttc tgctgagcag ggatggcagg 
accctgtacg tgggtgctcg agaggccctc tttgcactca gtagcaacct cagcttcctg 
ccaggcgggg agtaccagga gctgctttgg ggtgcagacg cagagaagaa acagcagtgc 360 
agcttcaagg gcaaggaccc acagcgcgac tgtcaaaact acatcaagat cctcctgccg ^^'^ 
ctcagcggca gtcacctgtt cacctgtggc acagcagcct tcagccccat gtgtacctac 
atcaacatag agaacttcac cctggcaagg gacgagaagg ggaatgttct cctggaagat 
ggcaagggcc gttgtccctt cgacccgaat ttcaagtcca ctgccctggt ggttgatggc 
gagctctaca ctggaacagt cagcagcttc caagggaatg acccggccat ctcgcggagc 
caaagccttc gccccaccaa gaccgagagc tccctcaact ggctgcaaga cccagctttt 
gtggcctcag cctacattcc tgagagcctg ggcagcttgc aaggcgatga tgacaagatc 
tactttttct tcagcgagac tggccaggaa tttgagttct ttgagaacac cattgtgtcc 
cgcattgccc gcatctgcaa gggcgatgag ggtggagagc gggtgctaca gcagcgctgg 
acctccttcc tcaaggccca gctgctgtgc tcacggcccg acgatggctt ccccttcaac 
gtgctgcagg atgtcttcac gctgagcccc agcccccagg actggcgtga cacccttttc 
tatggggtct tcacttccca gtggcacagg ggaactacag aaggctctgc cgtctgtgtc 
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60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
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ttcacaatga aggatgtgca gagagtcttc agcggcctct acaaggaggt gaaccgtgag 
acacagcaga tggtacaccg tgacccaccc gtgcccacac cccggcctgg agcgtgcatc 
accaacagtg cccgggaaag gaagatcaac tcatccctgc agctcccaga ccgcgtgctg 
aacttcctca aggaccactt cctgatggac gggcaggtcc gaagccgcat gctgctgctg 
cagccccagg ctcgctacca gcgcgtggct gtacaccgcg tccctggcct gcaccacacc 380 
ta^gatgtcc tcttcctggg cactggtgac ggccggctcc acaaggcagt gagcgtgggc 1440 
ccccgggtgc acatcattga ggagctgcag atcttctcat cgggacagcc cgtgcagaat 500 
ctgctcctgg acacccacag ggggctgctg tatgcggcct cacactcggg cgtagtccag 1560 
gtgcccatig ccaactgcag cctgtacagg agctgtgggg actgcctcct cgcccgggac 620 
?cctactgtg cttggagcgg ctccagctgc aagcacgtca gcctctacca gcctcagctg 1680 
gccaccaggc cgtggatcca ggacatcgag ggagccagcg ccaaggacct ttgcagcgcg 
tcttcggttg tgtccccgtc ttttgtacca acaggggaga agccatgtga gcaagtccag 
ttccagccca acacagtgaa cactttggcc tgcccgctcc tctccaacct ggcgacccga 
ctctggctac gcaacggggc ccccgtcaat gcctcggcct cctgccacgt Sf acccact 
ggggacctgc tgctggtggg cacccaacag ctgggggagt tccagtgctg gtcactagag 
SSgcttcc agcagctggt agccagctac tgcccagagg tggtggagga cggggtggca 2040 
Sa?Saacag algagggtgg cagtgtaccc gtcattatca gcacatcgcg tg gagtgca 2100 
ccagctggtg gcaaggccag ctggggtgca gacaggtcct actggaagga gttcctggtg 2160 
atgfgcSgc fctttgtgct ggccgtgctg ctcccagttt tattcttgct ctaccggcac 2220 
cggaacagca tgaaagtctt cctgaagcag ggggaatgtg ccagcgtgca ccccaagacc 2280 
tgccctgtgg tgctgccccc tgagacccgc ccactcaacg gcctagggcc ccctagcacc 2340 
ccgctcgatc accgagggta ccagtccctg tcagacagcc ccccggggtc ccgagtcttc 2400 
actgagtcag agaagaggcc actcagcatc caagacagct tcgtggaggt atccccagtg 2460 
tgcccccggc cccgggtccg ccttggctcg gagatccgtg actctgtggt g ^oii 



1740 
1800 
1860 
1920 
1980 
2040 



<210> 9 
<211> 3766 
<212> DNA 
<213> Human 
<400> 9 

gctctgccca agccgaggct gcggggccgg cgccggcggg aggactgcgg tgccccgcgg 
aggggctgag tttgccaggg cccacttgac cctgtttccc acctcccgcc ccccaggtcc 
ggaggcgggg gcccccgggg cgactcgggg gcggaccgcg gggcggagct gccgcccgtg 
agtccggccg agccacctga gcccgagccg cgggacaccg tcgctcctgc tctccgaatg 
ctgcgcaccg cgatgggcct gaggagctgg ctcgccgccc catggggcgc gctgccgcct 
cggccaccgc tgctgctgct cctgctgctg ctgctcctgc tgcagccgcc gcctccgacc 
tgggcgctca gcccccggat cagcctacct ctgggctctg aagagcggcc attcctcaga 
ttciaagctg aacacatctc caactacaca gcccttctgc tgagcaggga tggcaggacc 
ctgtacgtgg gtgctcgaga ggccctcttt gcactcagta gcaacctcag cttcctgcca 
ggcggggagt accaggagct gctttggggt gcagacgcag agaagaaaca gcagtgcagc 
ttcaagggca aggacccaca gcgcgactgt caaaactaca tcaagatcct cctgccgctc 
agcggcagtc acctgttcac ctgtggcaca gcagccttca gccccatgtg tacctacatc 720 
aacatagaga acttcaccct ggcaagggac gagaagggga atgttctcct ggaagatggc 780 
aagggccgtt gtcccttcga cccgaatttc aagtccactg ccctggtggt tgatggcgag 840 
ctctacactg gaacagtcag cagcttccaa gggaatgacc cggccatctc gcggagccaa 900 
agccttcgcc ccaccaagac cgagagctcc ctcaactggc tgcaagaccc agcttttgtg 
gcctcagcct acattcctga gagcctgggc agcttgcaag gcgatgatga caagatctac 
tttttcttca gcgagactgg ccaggaattt gagttctttg agaacaccat tgtgtcccgc 
attgcccgca tctgcaaggg cgatgagggt ggagagcggg tgctacagca gcgctggacc 
tccttcctca aggcccagct gctgtgctca cggcccgacg atggcttccc cttcaacgtg 
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960 
1020 
1080 
1140 
1200 
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ctgcaggatg tcttcacgct gagccccagc ccccaggact ggcgtgacac ccttttctat 260 

ggggtcttca cttcccagtg gcacagggga actacagaag gctctgccgt ctgtgtcttc 13^0 

Satgaagg atgtgcagag agtcttcagc ggcctctaca aggaggtgaa ccgtgagaca 1380 

cagcagatgg tacaccgtga cccacccgtg cccacacccc ggcctggagc gtgcatcacc 1440 

aaLg?gcS gggaaaggaa gatcaactca tccctgcagc tcccagaccg eg gc gaac 1500 



?rc3caagg ~?ct r«;g ^aggtccg^a gccgcatgct gctgctgcag 1560 

1680 
1740 
1800 
1860 
1920 
1980 
2040 

caScccaaSa cagSa^;;; iuggccigc ccictcctct ccaacctggc gacccgactc 2100 
tggctacgca acggggcccc cgtcaatgcc tcggcctcct gccacgtgct acccactggg 2160 



ccccaggctc gctaccagcg cgtggctgta caccgcgtcc ctggcctgca ccacacctac ^^^^ 

aCCaggCCgl ggatCCaggcl ^a.L'^&a&&Ba - -OD - - - 

tcggttgtgt ccccgtcttt tgtaccaaca ggggagaagc catgtgagca agtccagttc 



gatgtcctct tcctgggcac tggtgacggc cggctccaca aggcagtgag cgtgggcccc ^^^^ 

tactgtgctt ggagcggctc cagcigcaag cacgLucis^^ .^.^^^c.^-- .^^^--oo-- 
accaggccgt ggatccagga catcgaggga gccagcgcca aggacctttg cagcgcgtct ^^^^ 



cgggtgcaca tcattgagga gctgcagatc ttctcatcgg gacagcccgt gcagaatctg 

cicctggaca cccacagggg gctgctgtat gcggcctcac actcgggcgt agtccaggtg 800 

cccatggcca actgcagcct gtacaggagc tgtggggact gcctcctcgc ccgggacccc 860 

tactgtgctt ggagcggctc cagctgcaag cacgtcagcc tctaccagcc tcagctggcc 1920 



gacctgctgc tggtgggcac ccaacagctg ggggagttcc agtgctggtc actagaggag 2220 

2340 
2400 

tgJScgctct W^clggc Stgcirtc cc^gttttat tcttgctcta ccggcaccgg 2460 



ggcttccagc agctggtagc cagctactgc ccagaggtgg tggaggacgg ggtggcagac 
?aaacagatg agggtggcag tgtacccgtc attatcagca catcgcgtg gagtgcacca 2340 
gctggtggca aggccagctg gggtgcagac aggtcctact ggaaggagtt cctggtgatg ^400 



tgcacgcLCL LLgLg^^u^g^ ^s^s^^fe^-^ ^ — - ^2.^r> o^on 

aacagcatga aagtcttcct gaagcagggg gaatgtgcca gcgtgcaccc caagacctgc 2520 

2640 
2700 
2760 
2820 
288C 
294C 
300C 
306( 

iagaggiaai Sgata^catS Jciigcagca cacacggctg ctccagttca tggcctccca 3120 



cctgtggtgc tgccccctga gacccgccca ctcaacggcc tagggccccc tagcaccccg ^^^^ 

acagccgtgg ccccagaggt cc Lggcu<=icia i.c.^b&&bb^^ r onfin 

tgctccttat gtaaactgag ccctttgttt aaaaaacaat tccaaatgtg aaactagaat 3060 



ctcgatcacc gagffitacca gtccctgtca gacagccccc c^gtcccg agtcttcact 
acagccgtgg ccccagaggt cctggccaaa tatgggggcc tgcctaggtt ggtggaacag 3000 



gagtcagaga agaggccact cagcatccaa gacagcttcg tggaggtatc cccagtgtgc ^^^^ 

tCCCCtCCgC tCtgCtCtIC gtggaacaug ^i-^-s^-ss^s- ^^s,s>^^- - -^^ ™ 
ggccagctgg cctgctgctc tccagtcaag tagcgaagct cctaccaccc agacacccaa 2940 



ccccggcccc gggtccgcct tggctcggag atccgtgact ctgtggtgtg agagctgact 
tccagaggac gctgccctgg cttcaggggc tgtgaatgct cggagagggt caactggacc 2820 
tcccctccgc tctgctcttc gtggaacacg accgtggtgc ccggcccttg ggagccttgg 2880 



gagagggaag agciLci^v^ciL^ gv^dusv^c^^v.^. c^c^--^ - - qiqa 

Ligilctgg ggatgcatcc aaagtggttg tctgagacag agttggaaac cctcaccaac 3180 

3300 

ctStSt ccSScaJct cSggaccSg aggjctaggt tggcactgcg gccctcacca 3360 



liicclcttc accttccaca ttatcccgct gccaccggct gccctgtctc actgcagatt 
caggaccagc ttgggctgcg tgcgttctgc cttgccagtc agccgaggat gtagttgttg 3300 

3420 



ggtcctgggc tcggacccaa ctcctggacc tttccagcct gtatcaggct gtggccacac 
gagaggacag cgcgagctca ggagagattt cgtgacaatg tacgcctttc cctcagaa t 3480 
cagggaagag actgtcgcct gccttcctcc gttgttgcgt gagaacccgt gtgccccttc 3.^40 
ccaccatatc caccctcgct ccatctttga actcaaacac gaggaactaa ctgcaccctg 
gtcctctccc cagtccccag ttcaccctcc atccctcacc ttcctccact ctaagggata 
tcaacactgc ccagcacagg ggccctgaat ttatgtggtt tttatacatt ttttaataag 
atgcacttta tgtcattttt taataaagtc tgaagaatta ctgttt 



3540 
3600 
3660 
3720 
3766 



<210> 10 
<211> 837 
<212> PRT 
<213> Human 

<400> 10 ^ T Ai Ai D 

Met Leu Arg Thr Ala Met Gly Leu Arg Ser Trp Leu Ala Ala Pro Trp 
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5 10 15 

Gly Ala Leu Pro Pro Arg Pro Pro Leu Leu Leu Leu Leu Leu Leu Leu 

20 25 30 

Leu Leu Leu Gin Pro Pro Pro Pro Thr Trp Ala Leu Ser Pro Arg He 

35 40 45 

Ser Leu Pro Leu Gly Ser Glu Glu Arg Pro Phe Leu Arg Phe Glu Ala 

50 55 60 

Glu His He Ser Asn Tyr Thr Ala Leu Leu Leu Ser Arg Asp Gly Arg 
65 70 75 80 

Thr Leu Tyr Val Gly Ala Arg Glu Ala Leu Phe Ala Leu Ser Ser Asn 

85 90 95 

Leu Ser Phe Leu Pro Gly Gly Glu Tyr Gin Glu Leu Leu Trp Gly Ala 

100 105 110 

Asp Ala Glu Lys Lys Gin Gin Cys Ser Phe Lys Gly Lys Asp Pro Gin 

115 120 125 

Arg Asp Cys Gin Asn Tyr He Lys He Leu Leu Pro Leu Ser Gly Ser 

130 135 140 

His Leu Phe Thr Cys Gly Thr Ala Ala Phe Ser Pro Met Cys Thr Tyr 
145 150 155 160 

He Asn Met Glu Asn Phe Thr Leu Ala Arg Asp Glu Lys Gly Asn Val 

165 170 175 

Leu Leu Glu Asp Gly Lys Gly Arg Cys Pro Phe Asp Pro Asn Phe Lys 

180 185 190 

Ser Thr Ala Leu Val Val Asp Gly Glu Leu Tyr Thr Gly Thr Val Ser 

195 200 205 

Ser Phe Gin Gly Asn Asp Pro Ala He Ser Arg Ser Gin Ser Leu Arg 

210 215 220 

Pro Thr Lys Thr Glu Ser Ser Leu Asn Trp Leu Gin Asp Pro Ala Phe 
225 230 235 240 

Val Ala Ser Ala Tyr He Pro Glu Ser Leu Gly Ser Leu Gin Gly Asp 

245 250 255 

AsD Asp Lys He Tyr Phe Phe Phe Ser Glu Thr Gly Gin Glu Phe Glu 

260 265 270 

Phe Phe Glu Asn Thr He Val Ser Arg He Ala Arg He Cys Lys Gly 

275 280 285 

Asp Glu Gly Gly Glu Arg Val Leu Gin Gin Arg Trp Thr Ser Phe Leu 

290 295 300 

Lys Ala Gin Leu Leu Cys Ser Arg Pro Asp Asp Gly Phe Pro Phe Asn 
305 310 315 320 

Val Leu Gin Asp Val Phe Thr Leu Ser Pro Ser Pro Gin Asp Trp Arg 

325 330 335 

Asp Thr Leu Phe Tyr Gly Val Phe Thr Ser Gin Trp His Arg Gly Thr 

340 345 350 

Thr Glu Gly Ser Ala Val Cys Val Phe Thr Met Asn Asp Val Gin Arg 

355 360 365 

Val Phe Ser Gly Leu Tyr Lys Glu Val Asn Arg Glu Thr Gin Gin Met 

370 375 380 

Val His Arg Asp Pro Pro Val Pro Thr Pro Arg Pro Gly Ala Cys He 
385 390 395 400 

Thr Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Leu Gin Leu Pro 
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405 410 415 

Asp Arg Val Leu Asn Phe Leu Lys Asp His Phe Leu Met Asp Gly Gin 

420 425 430 

Val Arg Ser Arg Met Leu Leu Leu Gin Pro Gin Ala Arg Tyr Gin Arg 

435 440 445 

Val Ala Val His Arg Val Pro Gly Leu His His Thr Tyr Asp Val Leu 

450 455 460 

Phe Leu Gly Thr Gly Asp Gly Arg Leu His Lys Ala Val Ser Val Gly 
465 470 475 480 

Pro Arg Val His He He Glu Glu Leu Gin He Phe Ser Ser Gly Gin 

485 490 495 

Pro Val Gin Asn Leu Leu Leu Asp Thr His Arg Gly Leu Leu Tyr Ala 

500 505 510 

Ala Ser His Ser Gly Val Val Gin Val Pro Met Ala Asn Cys Ser Leu 

515 520 525 

Tyr Arg Ser Cys Gly Asp Cys Leu Leu Ala Arg Asp Pro Tyr Cys Ala 

530 535 540 

Trp Ser Gly Ser Ser Cys Lys His Val Ser Leu Tyr Gin Pro Gin Leu 
545 550 555 560 

Ala Thr Arg Pro Trp He Gin Asp He Glu Gly Ala Ser Ala Lys Asp 

565 570 575 

Leu Cys Ser Ala Ser Ser Val Val Ser Pro Ser Phe Val Pro Thr Gly 

580 585 590 

Glu Lys Pro Cys Glu Gin Val Gin Phe Gin Pro Asn Thr Val Asn Thr 

595 600 605 

Leu Ala Cys Pro Leu Leu Ser Asn Leu Ala Thr Arg Leu Trp Leu Arg 

610 615 620 

Asn Gly Ala Pro Val Asn Ala Ser Ala Ser Cys His Val Leu Pro Thr 
625 630 635 

Gly Asp Leu Leu Leu Val Gly Thr Gin Gin Leu Gly Glu Phe Gin Cys 

645 650 655 

Trp Ser Leu Glu Glu Gly Phe Gin Gin Leu Val Ala Ser Tyr Cys Pro 

660 665 670 

Glu Val Val Glu Asp Gly Val Ala Asp Gin Thr Asp Glu Gly Gly Ser 

675 680 685 

Val Pro Val He He Ser Thr Ser Arg Val Ser Ala Pro Ala Gly Gly 

690 695 700 

Lys Ala Ser Trp Gly Ala Asp Arg Ser Tyr Trp Lys Glu Phe Leu Val 
705 710 715 720 

Met Cys Thr Leu Phe Val Leu Ala Val Leu Leu Pro Val Leu Phe Leu 

725 730 735 

Leu Tyr Arg His Arg Asn Ser Met Lys Val Phe Leu Lys Gin Gly Glu 

740 745 750 

Cys Ala Ser Val His Pro Lys Thr Cys Pro Val Val Leu Pro Pro Glu 

755 760 765 

Thr Arg Pro Leu Asn Gly Leu Gly Pro Pro Ser Thr Pro Leu Asp His 

770 775 780 

Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro Pro Gly Ser Arg Val Phe 
785 790 795' 800 

Thr Glu Ser Glu Lys Arg Pro Leu Ser He Gin Asp Ser Phe Val Glu 

{±iiE#2 005-3006373 
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805 810 815 

Val Ser Pro Val Cys Pro Arg Pro Arg Val Arg Leu Gly Ser Glu He 

820 825 830 

Arg Asp Ser Val Val 
835 

<210> 11 

<211> 2511 
<212> DNA 
<213> Human 

atgctgcgca ccgcgatggg cctgaggagc tggctcgccg ccccatgggg cgcgctgccg 60 
cctcggccac cgctgctgct gctcctgctg ctgctgctcc tgctgcagcc gccgcctccg 
acctgggcgc tcagcccccg gatcagcctg cctctgggct ctgaagagcg gccattcctc 
agattcgaag ctgaacacat ctccaactac acagcccttc tgctgagcag ggatggcagg 
accctgtacg tgggtgctcg agaggccctc tttgcactca gtagcaacct cagcttcctg 
ccaggcgggg agtaccagga gctgctttgg ggtgcagacg cagagaagaa acagcagtgc 
agcttcaagg gcaaggaccc acagcgcgac tgtcaaaact acatcaagat cctcctgccg 
ctcagcggca gtcacctgtt cacctgtggc acagcagcct tcagccccat gtgtacctac 
atcaacatgg agaacttcac cctggcaagg gacgagaagg ggaatgtcct cctggaagat 
ggcaagggcc gttgtccctt cgacccgaat ttcaagtcca ctgccctggt ggttgatggc 
gagctctaca ctggaacagt cagcagcttc caagggaatg acccggccat ctcgcggagc 
caaagccttc gccccaccaa gaccgagagc tccctcaact ggctgcaaga cccagctttt 
gtggcctcag cctacattcc tgagagcctg ggcagcttgc aaggcgatga tgacaagatc 
tactttttct tcagcgagac tggccaggaa tttgagttct ttgagaacac cattgtgtcc 
cgcattgccc gcatctgcaa gggcgatgag ggtggagagc gggtgctaca gcagcgctgg 
acctccttcc tcaaggccca gctgctgtgc tcacggcccg acgatggctt ccccttcaac 
gtgctgcagg atgtcttcac gctgagcccc agcccccagg actggcgtga cacccttttc 
tatggggtct tcacttccca gtggcacagg ggaactacag aaggctctgc cgtctgtgtc 
ttcacaatga atgatgtgca gagagtcttc agcggcctct acaaggaggt gaaccgtgag 
acacagcaga tggtacaccg tgacccaccc gtgcccacac cccggcctgg agcgtgcatc 
accaacagtg cccgggaaag gaagatcaac tcatccctgc agctcccaga ccgcgtgctg 
aactttctca aggaccactt cctgatggac gggcaggtcc gaagccgcat gctgctgctg 
cagccccagg ctcgctacca gcgcgtggct gtacaccgcg tccctggcct gcaccacacc 
tacgatgtcc tcttcctggg cactggtgac ggccggctcc acaaggcagt gagcgtgggc 
ccccgggtgc acatcattga ggagctgcag atcttctcat cgggacagcc cgtgcagaat 1500 
ctgctcctgg acacccacag ggggctgctg tatgcggcct cacactcggg cgtagtccag 1560 
gtgcccatgg ccaactgcag cctgtaccgg agctgtgggg actgcctcct cgcccgggac 620 
?cctactgtg cttggagcgg ctccagctgc aagcacgtca gcctctacca jcctcagctg 1680 
gccaccaggc cgtggatcca ggacatcgag ggagccagcg ccaaggacct ttgcagcgcg 
tcttcffgttg tgtccccgtc ttttgtacca acaggggaga agccatgtga gcaagtccag 
ttccagccca acacagtgaa cactttggcc tgcccgctcc tctccaacct ggcgacccga 
ctctggctac gcaacggggc ccccgtcaat gcctcggcct cctgccacgt acccact 
ggggacctgc tgctggtggg cacccaacag ctgggggagt tccagtgctg gtcactagag 1980 
lagggcttcc agcagctggt agccagctac tgcccagagg tggtggagga cggggtggca ^n^to 
laccaaacag atgagggtgg cagtgtaccc gtcattatca gcacatcgcg tg gagtgca 
ccagctggtg gcaaggccag ctggggtgca gacaggtcct actggaagga gttcctggtg 
Sg?gcacg? tctttgtgct ggccgtgctg ctcccagttt tattcttgct ctaccggcac 
cggaacagca tgaaagtctt cctgaagcag ggggaatgtg ccagcgtgca ccccaagacc 
tgccctgtgg tgctgccccc tgagacccgc ccactcaacg gcctagggcc ccctagcacc 

mfE#2 0 0 5 -3 0 0 6 3 7 3 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 



1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 
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2340 
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ccactcgatc accgagggta ccagtccctg tcagacagcc ccccggggtc ccgagtcttc 2400 
actgagtcag agaagaggcc actcagcatc caagacagct tcgtggaggt atccccagtg 2460 
tgcccccggc cccgggtccg ccttggctcg gagatccgtg actctgtggt g ^oii 

<210> 12 
<211> 3766 
<212> DNA 
<213> Human 

<400> 12 ^ ^ 

gctctgccca agccgaggct gcggggccgg cgccggcggg aggactgcgg tgccccgcgg 
aggggctgag tttgccaggg cccacttgac cctgtttccc acctcccgcc ccccaggtcc 
ggaggcgggg gcccccgggg cgactcgggg gcggaccgcg gggcggagct gccgcccgtg 
aSS agccacctga gcccgagccg cgggacaccg tcgctcctgc tctccgaatg 240 
ctgcgcaccg cgatgggcct gaggagctgg ctcgccgccc catggggcgc gctgccgcct 300 
cggccaccgc tgctgctgct cctgctgctg ctgctcctgc tgcagccgcc gcctccgacc 
tgggcgctca gcccccggat cagcctgcct ctgggctctg aagagcggcc attcctcaga 
ttcgaagctg aacacatctc caactacaca gcccttctgc tgagcaggga tggcaggacc 
ctgtacgtgg gtgctcgaga ggccctcttt gcactcagta gcaacctcag cttcctgcca 
ggcggggagt accaggagct gctttggggt gcagacgcag agaagaaaca gcagtgcagc 
ttcaagggca aggacccaca gcgcgactgt caaaactaca tcaagatcct cctgccgctc 
agcggcagtc acctgttcac ctgtggcaca gcagccttca gccccatgtg tacctacatc 720 
aacatggaga acttcaccct ggcaagggac gagaagggga atgtcctcct ggaagatggc 780 
aagggccgtt gtcccttcga cccgaatttc aagtccactg ccctggtggt tgatggcgag 
ctctacactg gaacagtcag cagcttccaa gggaatgacc cggccatctc gcggagccaa 
agccttcgcc ccaccaagac cgagagctcc ctcaactggc tgcaagaccc agcttttgtg 
gcctcagcct acattcctga gagcctgggc agcttgcaag gcgatgatga caagatctac 1020 
tttttcttca gcgagactgg ccaggaattt gagttctttg agaacaccat tgtgtcccgc 1080 
attgcccgca tctgcaaggg cgatgagggt ggagagcggg tgctacagca gcgctggacc 1140 
tccttcctca aggcccagct gctgtgctca cggcccgacg atggcttccc cttcaacgtg 1200 
ctgcaggatg tcttcacgct gagccccagc ccccaggact ggcgtgacac ccttttctat 1260 
ggggtcttca cttcccagtg gcacagggga actacagaag gctctgccgt ctgtgtcttc ISM 
acaatgaatg atgtgcagag agtcttcagc ggcctctaca aggaggtgaa ccgtgagaca 1380 
cagcagatgg tacaccgtga cccacccgtg cccacacccc ggcctggagc gtgcatcacc 1440 
aacagtgccc gggaaaggaa gatcaactca tccctgcagc tcccagaccg cgtgctgaac 1500 
tttctcaagg accacttcct gatggacggg caggtccgaa gccgcatgct gctgctgcag 1560 
ccccaggctc gctaccagcg cgtggctgta caccgcgtcc ctggcctgca ccacacctac 1620 
gatgtcctct tcctgggcac tggtgacggc cggctccaca aggcagtgag cgtgggcccc 1680 
cgggtgcaca tcattgagga gctgcagatc ttctcatcgg gacagcccgt gcagaatctg 1740 
ctcctggaca cccacagggg gctgctgtat gcggcctcac actcgggcgt agtccaggtg 1800 
cccatggcca actgcagcct gtaccggagc tgtggggact gcctcctcgc ccgggacccc 
tactgtgctt ggagcggctc cagctgcaag cacgtcagcc tctaccagcc tcagctggcc 
accaggccgt ggatccagga catcgaggga gccagcgcca aggacctttg cagcgcgtct 
tcggttgtgt ccccgtcttt tgtaccaaca ggggagaagc catgtgagca agtccagttc 
cagcccaaca cagtgaacac tttggcctgc ccgctcctct ccaacctggc gacccgactc 2100 
tggctacgca acggggcccc cgtcaatgcc tcggcctcct gccacgtgct acccactggg 2160 
gacctgctgc tggtgggcac ccaacagctg ggggagttcc agtgctggtc actagaggag 2220 
ggcttccagc agctggtagc cagctactgc ccagaggtgg tggaggacgg ggtggcagac 2280 
caaacagatg agggtggcag tgtacccgtc attatcagca catcgcgtgt gagtgcacca 2340 
gctggtggca aggccagctg gggtgcagac aggtcctact ggaaggagtt cctggtgatg 2400 
tgclcgctct ttgtgctggc cgtgctgctc ccagttttat tcttgctcta ccggcaccgg 2460 
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aacagcatga aagtcttcct gaagcagggg gaatgtgcca gcgtgcaccc caagacctgc 
cctgtggtgc tgccccctga gacccgccca ctcaacggcc tagggccccc tagcacccca 
ctcgatcacc gagggtacca gtccctgtca gacagccccc cggggtcccg agtcttcact 
gagtcagaga agaggccact cagcatccaa gacagcttcg tggaggtatc cccagtgtgc 
ccccggcccc gggtccgcct tggctcggag atccgtgact ctgtggtgtg agagctgact 
tccagaggac gctgccctgg cttcaggggc tgtgaatgct cggagagggt caactggacc 
tcccctccgc tctgctcttc gtggaacacg accgtggtgc ccggcccttg ggagccttgg 
ggccagctgg cctgctgctc tccagtcaag tagcgaagct cctaccaccc agacacccaa 
acagccgtgg ccccagaggt cctggccaaa tatgggggcc tgcctaggtt ggtggaacag 
tgctccttat gtaaactgag ccctttgttt aaaaaacaat tccaaatgtg aaactagaat 
gagagggaag agatagcatg gcatgcagca cacacggctg ctccagttca tggcctccca 
ggggtgctgg ggatgcatcc aaagtggttg tctgagacag agttggaaac cctcaccaac 
tggcctcttc accttccaca ttatcccgct gccaccggct gccctgtctc actgcagatt 
caggaccagc ttgggctgcg tgcgttctgc cttgccagtc agccgaggat gtagttgttg 
ctgccgtcgt cccaccacct cagggaccag agggctaggt tggcactgcg gccctcacca 
ggtcctgggc tcggacccaa ctcctggacc tttccagcct gtatcaggct gtggccacac 
gagaggacag cgcgagctca ggagagattt cgtgacaatg tacgcctttc cctcagaatt 
cagggaagag actgtcgcct gccttcctcc gttgttgcgt gagaacccgt gtgccccttc 
ccaccatatc caccctcgct ccatctttga actcaaacac gaggaactaa ctgcaccctg 
gtcctctccc cagtccccag ttcaccctcc atccctcacc ttcctccact ctaagggata 
tcaacactgc ccagcacagg ggccctgaat ttatgtggtt tttatacatt ttttaataag 
atgcacttta tgtcattttt taataaagtc tgaagaatta ctgttt 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<400> 13 

cagtgccaac ctagccctct 



2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3766 



20 



<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<400> 14 

tctcccgatc caaccgtgac 



20 



<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<400> 15 

caacaactac atcctcggct 



20 
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<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<400> 16 

tcggctccta catcaacaac 

<210> 17 

<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 17 

cctcgcccgg gacccctact gtgc 

<210> 18 

<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

cttggcgctg gctccctcga tgtcctg 

<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 19 

aattgaattc atgctgcgca ccgcgatg 

<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 20 

aagctctaga caccacagag tcacggatct 

<210> 21 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 



20 



24 



27 



28 



30 
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<223> Primer 

<400> 21 on 
aagctctaga tcacaccaca gagtcacgga 

<210> 22 
<211> 12 
<212> PRT 
<213> Human 
<400> 22 

Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Cys 
5 10 

<210> 23 
<211> 15 
<212> PRT 
<213> Human 

<400> 23 . „ n 

Ser Val Val Ser Pro Ser Phe Val Pro Thr Gly Glu Lys Pro Cys 
5 10 15 

<210> 24 
<211> 15 
<212> PRT 
<213> Human 

<400> 24 o r, ^ 

Pro Leu Asp His Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro Cys 
5 10 15 

<210> 25 
<211> 14 
<212> PRT 
<213> Human 

<400> 25 .or 
Ser Arg Val Phe Thr Glu Ser Glu Lys Arg Pro Leu Ser Cys 
5 10 

<210> 26 
<211> 2135 
<212> PRT 
<213> Human 

<400> 26 a. A, T 

Met Pro Ala Leu Gly Pro Ala Leu Leu Gin Ala Leu Trp Ala Gly Irp 

5 10 15 

Val Leu Thr Leu Gin Pro Leu Pro Pro Thr Ala Phe Thr Pro Asn Gly 

20 25 30 

Thr Tyr Leu Gin His Leu Ala Arg Asp Pro Thr Ser Gly Thr Leu Tyr 

35 40 45 

Leu Gly Ala Thr Asn Phe Leu Phe Gin Leu Ser Pro Gly Leu Gin Leu 

50 55 60 

Glu Ala Thr Val Ser Thr Gly Pro Val Leu Asp Ser Arg Asp Cys Leu 

ffiiE# 2005-3006373 



#11 2003-427782 



^-v?: 22/ 



65 
Pro Pro 

Pro Asn 

Ser Val 



Val Met Pro 

85 

Gin Leu Leu 

100 
His Gin Gly 
115 

Leu Leu Arg 



Gin Leu 
130 

Ala Asn Asp Pro Ala 
145 

Ala Gly 



Val Gly 
Asp Pro 



Glu Pro Leu 

165 

Gly Gly He 

180 
Gin Ala Ala 

195 

Leu Ser Glu 



Gly Arg 

210 

Gly Ala Ser Ala Tyr 

225 

Ser Arg 



His Tyr 
Tyr Gly 



Ala Phe Arg 
245 

Tyr Ser Tyr 

260 
Leu He Gin 
275 

Glu Val Leu 



His Gly 

290 

Val Gly Arg Pro Pro 

305 

Leu Cys 



Arg Asp 

Val Ala 



Ala Phe Pro 

325 

Ala Cys Tyr 

340 
Tyr He Glu 
355 

Thr Leu Asp 



Val Asp 
370 

Pro Met Ala Ser Arg 
385 

Pro Gly 



Thr He 
Leu Gly 



He Gin Leu 

405 

Ala Phe Leu 

420 
Pro Gly Ser 

435 

Ser Ala Val 



Gin Gly 
450 

His Leu Tyr Val Met 



70 

Asp Glu Cys Pro Gin 

90 

Leu Val Ser Pro Gly 
105 

Val Cys Glu Gin Arg 

120 

Pro Glu Arg Pro Gly 
135 

Val Ser Thr Val Gly 
150 

Leu Phe Val Gly Arg 
170 

Pro Pro He Thr Thr 

185 

Phe Ser Tyr Glu Glu 

200 

Tyr Ser His His Phe 
215 

Phe Leu Phe Leu Arg 

230 

Ala Tyr Val Ser Arg 
250 

Val Glu Leu Pro Leu 

265 

Ala Ala Ala Val Ala 
280 

Phe Ala Ala Phe Ser 

295 

Ser Ala Ala Ala Gly 
310 

Leu Asp Glu Val Asp 

330 

Thr Arg Glu Gly Arg 
345 

Tyr Asp Val Asn Ser 
360 

Ala Tyr Pro Cys Gly 
375 

Val Pro Leu Glu Ala 
390 

Thr Ala Val Ala Val 

410 

Gly Asp Ser Gin Gly 
425 

Asp Gly His Pro Tyr 

440 

Ser Arg Asp Leu Thr 
455 

Thr Gin Ser Thr Leu 



75 80 
Ala Gin Pro Thr Asn Asn 

95 

Ala Leu Val Val Cys Gly 
110 

Arg Leu Gly Gin Leu Glu 

125 

Asp Thr Gin Tyr Val Ala 
140 

Leu Val Ala Gin Gly Leu 
155 160 
Gly Tyr Thr Ser Arg Gly 
175 

Arg Ala Leu Trp Pro Pro 

190 

Thr Ala Lys Leu Ala Val 
205 

Val Ser Ala Phe Ala Arg 

220 

Arg Asp Leu Gin Ala Gin 
235 240 
Val Cys Leu Arg Asp Gin 
255 

Ala Cys Glu Gly Gly Arg 

270 

Thr Ser Arg Glu Val Ala 
285 

Ser Ala Ala Pro Pro Thr 

300 

Ala Ser Gly Ala Ser Ala 
315 320 
Arg Leu Ala Asn Arg Thr 

335 

Ala Glu Asp Gly Thr Glu 
350 

Asp Cys Ala Gin Leu Pro 

365 

Ser Asp His Thr Pro Ser 
380 

Thr Pro He Leu Glu Trp 
395 400 
Thr Met Glu Asp Gly His 
415 

Gin Leu His Arg Val Tyr 

430 

Ser Thr Gin Ser He Gin 

445 

Phe Asp Gly Thr Phe Glu 
460 

Leu Lys Val Pro Val Ala 
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465 470 475 480 

Ser Cys Ala Gin His Leu Asp Cys Ala Ser Cys Leu Ala His Arg Asp 

485 490 495 

Pro Tyr Cys Gly Trp Cys Val Leu Leu Gly Arg Cys Ser Arg Arg Ser 

500 505 510 

Glu Cys Ser Arg Gly Gin Gly Pro Glu Gin Trp Leu Trp Ser Phe Gin 

515 520 525 

Pro Glu Leu Gly Cys Leu Gin Val Ala Ala Met Ser Pro Ala Asn lie 

530 535 540 ^ ^ ^ 

Ser Arg Glu Glu Thr Arg Glu Val Phe Leu Ser Val Pro Asp Leu Pro 
545 550 555 560 

Pro Leu Trp Pro Gly Glu Ser Tyr Ser Cys His Phe Gly Glu His Gin 

565 570 575 

Ser Pro Ala Leu Leu Thr Gly Ser Gly Val Met Cys Pro Ser Pro Asp 

580 585 590 

Pro Ser Glu Ala Pro Val Leu Pro Arg Gly Ala Asp Tyr Val Ser Val 

595 600 605 

Ser Val Glu Leu Arg Phe Gly Ala Val Val He Ala Lys Thr Ser Leu 

610 615 620 

Ser Phe Tyr Asp Cys Val Ala Val Thr Glu Leu Arg Pro Ser Ala Gin 
625 630 635 640 

Cys Gin Ala Cys Val Ser Ser Arg Trp Gly Cys Asn Trp Cys Val Trp 

645 650 655 

Gin His Leu Cys Thr His Lys Ala Ser Cys Asp Ala Gly Pro Met Val 

660 665 670 

Ala Ser His Gin Ser Pro Leu Val Ser Pro Asp Pro Pro Ala Arg Gly 

675 680 685 

Gly Pro Ser Pro Ser Pro Pro Thr Ala Pro Lys Ala Leu Ala Thr Pro 

690 695 700 

Ala Pro Asp Thr Leu Pro Val Glu Pro Gly Ala Pro Ser Thr Ala Thr 
705 710 715 720 

Ala Ser Asp He Ser Pro Gly Ala Ser Pro Ser Leu Leu Ser Pro Trp 

725 730 735 

Gly Pro Trp Ala Gly Ser Gly Ser He Ser Ser Pro Gly Ser Thr Gly 

740 745 750 

Ser Pro Leu His Glu Glu Pro Ser Pro Pro Ser Pro Gin Asn Gly Pro 

755 760 765 

Gly Thr Ala Val Pro Ala Pro Thr Asp Phe Arg Pro Ser Ala Thr Pro 

770 775 780 

Glu Asp Leu Leu Ala Ser Pro Leu Ser Pro Ser Glu Val Ala Ala Val 
785 790 795 800 

Pro Pro Ala Asp Pro Gly Pro Glu Ala Leu His Pro Thr Val Pro Leu 

805 810 815 

Asp Leu Pro Pro Ala Thr Val Pro Ala Thr Thr Phe Pro Gly Ala Met 

820 825 830 

Gly Ser Val Lys Pro Ala Leu Asp Trp Leu Thr Arg Glu Gly Gly Glu 

835 840 845 

Leu Pro Glu Ala Asp Glu Trp Thr Gly Gly Asp Ala Pro Ala Phe Ser 

850 855 860 

Thr Ser Thr Leu Leu Ser Gly Asp Gly Asp Ser Ala Glu Leu Glu Gly 
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865 870 875 880 

Pro Pro Ala Pro Leu He Leu Pro Ser Ser Leu Asp Tyr Gin Tyr Asp 

885 890 895 

Thr Pro Gly Leu Trp Glu Leu Glu Glu Ala Thr Leu Gly Ala Ser Ser 

900 905 910 

Cys Pro Cys Val Glu Ser Val Gin Gly Ser Thr Leu Met Pro Val His 

915 920 925 

Val Glu Arg Glu He Arg Leu Leu Gly Arg Asn Leu His Leu Phe Gin 

930 935 940 

Asp Gly Pro Gly Asp Asn Glu Cys Val Met Glu Leu Glu Gly Leu Glu 
945 950 955 960 

Val Val Val Glu Ala Arg Val Glu Cys Glu Pro Pro Pro Asp Thr Gin 

965 970 975 

Cys His Val Thr Cys Gin Gin His Gin Leu Ser Tyr Glu Ala Leu Gin 

980 985 990 

Pro Glu Leu Arg Val Gly Leu Phe Leu Arg Arg Ala Gly Arg Leu Arg 

995 1000 1005 

Val Asp Ser Ala Glu Gly Leu His Val Val Leu Tyr Asp Cys Ser Val 

1010 1015 1020 

Gly His Gly Asp Cys Ser Arg Cys Gin Thr Ala Met Pro Gin Tyr Gly 
1025 1030 1035 1040 

Cys Val Trp Cys Glu Gly Glu Arg Pro Arg Cys Val Thr Arg Glu Ala 

1045 1050 1055 

Cys Gly Glu Ala Glu Ala Val Ala Thr Gin Cys Pro Ala Pro Leu He 

1060 1065 1070 

His Ser Val Glu Pro Leu Thr Gly Pro Val Asp Gly Gly Thr Arg Val 

1075 1080 1085 

Thr He Arg Gly Ser Asn Leu Gly Gin His Val Gin Asp Val Leu Gly 

1090 1095 1100 

Met Val Thr Val Ala Gly Val Pro Cys Ala Val Asp Ala Gin Glu Tyr 
1105 1110 H15 1120 

Glu Val Ser Ser Ser Leu Val Cys He Thr Gly Ala Ser Gly Glu Glu 

1125 1130 1135 

Val Ala Gly Ala Thr Ala Val Glu Val Pro Gly Arg Gly Arg Gly Val 

1140 1145 1150 

Ser Glu His Asp Phe Ala Tyr Gin Asp Pro Lys Val His Ser He Phe 

1155 1160 1165 

Pro Ala Arg Gly Pro Arg Ala Gly Gly Thr Arg Leu Thr Leu Asn Gly 

1170 1175 1180 

Ser Lys Leu Leu Thr Gly Arg Leu Glu Asp He Arg Val Val Val Gly 
1185 1190 1195 1200 

Asp Gin Pro Cys His Leu Leu Pro Glu Gin Gin Ser Glu Gin Leu Arg 

1205 1210 1215 

Cys Glu Thr Ser Pro Arg Pro Thr Pro Ala Thr Leu Pro Val Ala Val 

1220 1225 1230 

Trp Phe Gly Ala Thr Glu Arg Arg Leu Gin Arg Gly Gin Phe Lys Tyr 

1235 1240 1245 

Thr Leu Asp Pro Asn He Thr Ser Ala Gly Pro Thr Lys Ser Phe Leu 

1250 1255 1260 

Ser Gly Gly Arg Glu He Cys Val Arg Gly Gin Asn Leu Asp Val Val 
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1265 1270 1275 1280 

Gin Thr Pro Arg He Arg Val Thr Val Val Ser Arg Met Leu Gin Pro 

1285 1290 1295 

Ser Gin Gly Leu Gly Arg Arg Arg Arg Val Val Pro Glu Thr Ala Cys 

1300 1305 1310 

Ser Leu Gly Pro Ser Cys Ser Ser Gin Gin Phe Glu Glu Pro Cys His 

1315 1320 1325 

Val Asn Ser Ser Gin Leu He Thr Cys Arg Thr Pro Ala Leu Pro Gly 

1330 1335 1340 

Leu Pro Glu Asp Pro Trp Val Arg Val Glu Phe He Leu Asp Asn Leu 
1345 1350 1355 1360 

Val Phe Asp Phe Ala Thr Leu Asn Pro Thr Pro Phe Ser Tyr Glu Ala 

1365 1370 1375 

Asp Pro Thr Leu Gin Pro Leu Asn Pro Glu Asp Pro Thr Met Pro Phe 

1380 1385 1390 

Arg His Lys Pro Gly Ser Val Phe Ser Val Glu Gly Glu Asn Leu Asp 

1395 1400 1405 

Leu Ala Met Ser Lys Glu Glu Val Val Ala Met He Gly Asp Gly Pro 

1410 1415 1420 

Cys Val Val Lys Thr Leu Thr Arg His His Leu Tyr Cys Glu Pro Pro 
1425 1430 1435 1440 

Val Glu Gin Pro Leu Pro Arg His His Ala Leu Arg Glu Ala Pro Asp 

1445 1450 1455 

Ser Leu Pro Glu Phe Thr Val Gin Met Gly Asn Leu Arg Phe Ser Leu 

1460 1465 1470 

Gly His Val Gin Tyr Asp Gly Glu Ser Pro Gly Ala Phe Pro Val Ala 

1475 1480 1485 

Ala Gin Val Gly Leu Gly Val Gly Thr Ser Leu Leu Ala Leu Gly Val 

1490 1495 1500 

He He He Val Leu Met Tyr Arg Arg Lys Ser Lys Gin Ala Leu Arg 
1505 1510 1515 1520 

Asp Tyr Lys Lys Val Gin He Gin Leu Glu Asn Leu Glu Ser Ser Val 

1525 1530 1535 

Arg Asp Arg Cys Lys Lys Glu Phe Thr Asp Leu Met Thr Glu Met Thr 

1540 1545 1550 

Asp Leu Thr Ser Asp Leu Leu Gly Ser Gly He Pro Phe Leu Asp Tyr 

1555 1560 1565 

Lys Val Tyr Ala Glu Arg He Phe Phe Pro Gly His Arg Glu Ser Pro 

1570 1575 1580 

Leu His Arg Asp Leu Gly Val Pro Glu Ser Arg Arg Pro Thr Val Glu 
1585 1590 1595 1600 

Gin Gly Leu Gly Gin Leu Ser Asn Leu Leu Asn Ser Lys Leu Phe Leu 

1605 1610 1615 

Thr Lys Phe He His Thr Leu Glu Ser Gin Arg Thr Phe Ser Ala Arg 

1620 1625 1630 

Asp Arg Ala Tyr Val Ala Ser Leu Leu Thr Val Ala Leu His Gly Lys 

1635 1640 1645 

Leu Glu Tyr Phe Thr Asp He Leu Arg Thr Leu Leu Ser Asp Leu Val 

1650 1655 1660 

Ala Gin Tyr Val Ala Lys Asn Pro Lys Leu Met Leu Arg Arg Thr Glu 
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1665 1670 1675 1680 

Thr Val Val Glu Lys Leu Leu Thr Asn Trp Met Ser He Cys Leu Tyr 

1685 1690 1695 

Thr Phe Val Arg Asp Ser Val Gly Glu Pro Leu Tyr Met Leu Phe Arg 

1700 1705 1710 

Gly He Lys His Gin Val Asp Lys Gly Pro Val Asp Ser Val Thr Gly 

1715 1720 1725 

Lys Ala Lys Tyr Thr Leu Asn Asp Asn Arg Leu Leu Arg Glu Asp Val 

1730 1735 1740 

Glu Tyr Arg Pro Leu Thr Leu Asn Ala Leu Leu Ala Val Gly Pro Gly 
1745 1750 1755 1760 

Ala Gly Glu Ala Gin Gly Val Pro Val Lys Val Leu Asp Cys Asp Thr 

1765 1770 1775 

He Ser Gin Ala Lys Glu Lys Met Leu Asp Gin Leu Tyr Lys Gly Val 

1780 1785 1790 

Pro Leu Thr Gin Arg Pro Asp Pro Arg Thr Leu Asp Val Glu Trp Arg 

1795 1800 1805 

Ser Gly Val Ala Gly His Leu He Leu Ser Asp Glu Asp Val Thr Ser 

1810 1815 1820 

Glu Val Gin Gly Leu Trp Arg Arg Leu Asn Thr Leu Gin His Tyr Lys 
1825 1830 1835 1840 

Val Pro Asp Gly Ala Thr Val Ala Leu Val Pro Cys Leu Thr Lys His 

1845 1850 1855 

Val Leu Arg Glu Asn Gin Asp Tyr Val Pro Gly Glu Arg Thr Pro Met 

I860 1865 1870 

Leu Glu Asp Val Asp Glu Gly Gly He Arg Pro Trp His Leu Val Lys 

1875 1880 1885 

Pro Ser Asp Glu Pro Glu Pro Pro Arg Pro Arg Arg Gly Ser Leu Arg 

1890 1895 1900 

Gly Gly Glu Arg Glu Arg Ala Lys Ala He Pro Glu He Tyr Leu Thr 
1905 1910 1915 ^ 1920 

Arg Leu Leu Ser Met Lys Gly Thr Leu Gin Lys Phe Val Asp Asp Leu 

1925 1930 1935 

Phe Gin Val He Leu Ser Thr Ser Arg Pro Val Pro Leu Ala Val Lys 

1940 1945 1950 

Tyr Phe Phe Asp Leu Leu Asp Glu Gin Ala Gin Gin His Gly He Ser 

1955 I960 1965 

Asp Gin Asp Thr He His He Trp Lys Thr Asn Ser Leu Pro Leu Arg 

1970 1975 1980 

Phe Trp He Asn He He Lys Asn Pro Gin Phe Val Phe Asp Val Gin 
1985 1990 1995 2000 

Thr Ser Asp Asn Met Asp Ala Val Leu Leu Val He Ala Gin Thr Phe 

2005 2010 2015 

Met Asp Ala Cys Thr Leu Ala Asp His Lys Leu Gly Arg Asp Ser Pro 

2020 2025 2030 

He Asn Lys Leu Leu Tyr Ala Arg Asp He Pro Arg Tyr Lys Arg Met 

2035 2040 2045 

Val Glu Arg Tyr Tyr Ala Asp He Arg Gin Thr Val Pro Ala Ser Asp 

2050 2055 2060 

Gin Glu Met Asn Ser Val Leu Ala Glu Leu Ser Trp Asn Tyr Ser Gly 
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2065 2070 2075 2080 

Asp Leu Gly Ala Arg Val Ala Leu His Glu Leu Tyr Lys Tyr lie Asn 

2085 2090 2095 

Lvs Tvr Tyr Asp Gin He He Thr Ala Leu Glu Glu Asp Gly Thr Ala 

2100 2105 2110 

Gin Lys Met Gin Leu Gly Tyr Arg Leu Gin Gin He Ala Ala Ala Val 

2115 2120 2125 

Glu Asn Lys Val Thr Asp Leu 
2130 2135 

<210> 27 

<211> 28 
<212> DNA 

<213> Artificial Sequence 
<223> Primer 

<400> 27 28 
gcaatgccac agtcctatcc cttaccag 

<210> 28 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<223> Primer 

<400> 28 22 
ggccggcccg acgcagaaac ag 

<210> 29 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<223> Primer 

<400> 29 2Q 
acatcagccg agaggagacg agggaggtt 

<210> 30 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<223> Primer 

<400> 30 23 
acggggcggc tggtgctgag aat 

<210> 31 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<223> Primer 
<400> 31 

cggctagcga agcctggtcc tcctctg 
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<210> 32 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<223> Primer 

<400> 32 28 
cggatccgcg ctctcgccgt catactgc 

<210> 33 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<223> Primer 
<400> 33 

cgggatccca aatcttgtga cacacctccc 

<210> 34 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<223> Primer 
<400> 34 

caagctttca tttacccgga gacagggaga 



30 



30 



<210> 35 
<211> 7308 
<212> DNA 
<213> Human 
<400> 35 

gcccggccga cgcggctttg tctcctttgt tcccggcggt ggcagcgccg cgcgggaggg 
gcgggcagcg ggcgcagttt tccgcccctc ggtctccggg taacagctgc ggctccacca 
gacccgggga gaggccgctg cgcgcggagc ccgagcccgg agcggccgac gcccgcctcg 
gcgcgcacat cccgcggggc ccggccgggt ggtgactccc acacgggtca tgctgttgtc 
tcctgatcca gccggccctg ccaggtgacc atgcctgctc tgggcccagc tcttctccag 
gctctctggg ccgggtgggt cctcaccctc cagccccttc caccaactgc attcactccc 
aatggcacgt atctgcagca cctggcaagg gaccccacct caggcaccct ctacctgggg 
gctaccaact tcctgttcca gctgagccct gggctgcagc tggaggccac agtgtccacc 
ggccctgtgc tagacagcag ggactgcctg ccacctgtga tgcctgatga gtgcccccag 540 
gcccagccta ccaacaaccc gaatcagctg ctcctggtga gcccaggggc cctggtggta bOO 
tgcgggagcg tgcaccaggg ggtctgtgaa cagcggcgcc tggggcagct cgagcagctg 660 
ctgctgcggc cagagcggcc tggggacaca caatatgtgg ctgccaatga tcctgcggtc /A) 
agcacggtgg ggctggtagc ccagggcttg gcaggggagc ccctcctgtt tgtggggcga /«U 
ggatacacca gcaggggtgt ggggggtggc attccaccca tcacaacccg ggccctgtgg 840 
ccgcccgacc cccaagctgc cttctcctat gaggagacag ccaagctggc agtgggccgc 900 
ctctccgagt acagccacca cttcgtgagt gcctttgcac gtggggccag cgcctacttc 
ctgttcctgc ggcgggacct gcaggctcag tctagagctt ttcgtgccta tgtatctcga 
gtgtgtctcc gggaccagca ctactactcc tatgtggagt tgcctctggc ctgcgaaggt 
ggccgctacg ggctgatcca ggctgcagct gtggccacgt ccagggaggt ggcgcatggg 1140 
gaggtgctct ttgcagcttt ctcctcggct gcacccccca ctgtgggccg gcccccatcg 1200 
Scggctgctg gggcatctgg agcctctgcc ctctgtgcct tccccctgga tgaggtggac 1260 

ailiE#2 0 0 5-3 0 0 6 3 7 3 



60 
120 

180 
240 
300 
360 
420 
480 



960 
1020 
1080 
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1320 



cggcttgcta atcgcacgcg agatgcctgc tacacccggg agggtcgtgc tgaggatggg 
accgaggtgg cctacatcga gtatgatgtc aattctgact gtgcacagct gccagtggac 1380 
accctggatg cttatccctg tggctcagac cacacgccca gccccatggc cagccgggtc 1440 



accatggaag atggacacac catcgctttc ctgggtgata gtcaagggca gctgcacagg 1560 
gtctacttgg gcccagggag cgatggccac ccatactcca cacagagcat ccagcagggg 16^0 
tctgcagtga gcagagacct cacctttgat gggacctttg agcacctgta tgtcatgacc 1680 



cagagcacac ttctgaaggt tcctgtggct tcctgtgctc agcacctgga ctgtgcatct 1740 
tgccttgctc acagggaccc atactgtggg tggtgcgtgc tccttggcag gtgcagtcgc 1800 
cgttctgagt gctcgagggg ccagggccca gagcagtggc tatggagctt ccagcctgag 1860 



ctgggctgtc tgcaagtggc agccatgagt cctgccaaca tcagccgaga ggagacgagg 19^0 

gaggttttcc tatcagtgcc agacctgcca cccctgtggc caggggagtc atattcctgc 1980 

cactttgggg aacatcagag tcctgccctg ctgactggtt ctggtgtgat gtgcccctcc 2040 

ccagacccta gtgaggcccc agtgctgccg agaggagccg actacgtatc cgtgagcgtg 2100 



gagctcagat ttggcgctgt tgtgatcgcc aaaacttccc tctctttcta tgactgtgtg 2160 

gcggtcactg aactccgccc atctgcgcag tgccaggcct gtgtgagcag ccgctggggg ^-^^-^n 
tgtaactggt gtgtctggca gcacctgtgc acccacaagg cctcgtgtga tgctgggccc 

atggttgcaa gccatcagag cccgcttgtc tccccagacc ctcctgcaag aggtggaccc 2340 

agcccctccc cacccacagc ccccaaagcc ctggccaccc ctgctcctga cacccttccc 2400 



gagCLcagat ll^sl^^^lsi. ^^^^ ooon 

gcggtcactg aactccgccc atctgcgcag tgccaggcct gtgtgagcag ccgctggggg 2220 

2340 

2400 

gtggagcctg gggctccctc cacagccaca gcttcggaca tctcacctgg ggctagtcct 2460 



tccctgctca gcccctgggg gccatgggca ggttctggct ccatatcttc ccctggctcc 2520 

2640 
2700 

catccSacai tJcccJtSa Jctgccccct gccactgttc ctgccaccac tttcccaggg 2760 



acagggtcgc ctctccatga ggagccctcc cctcccagcc cccaaaatgg acctggaacc 
gctgtccctg cccccactga cttcagaccc tcagccacac ctgaggacct cttggcctcc 2640 
ccgctgtcac cgtcagaggt agcagcagtg ccccctgcag accctggccc cgaggctctt 2700 



gccatgggct ccgtgaagcc cgccctggac tggctcacga gagaaggcgg cgagctgccc 2820 

2940 
3000 

aictcctgcc cctgtStgga gagcjttcag g^ctccacgt tgatgccggt ccatgtggag 3060 



gaggcggacg agtggacggg gggtgacgca cccgccttct ccacttccac cctcctctca 
ggtgatggag actcagcaga gcttgagggc cctcccgccc ccctcatcct cccgtccagc 2940 
ctcgactacc agtatgacac ccccgggctc tgggagctgg aagaggcgac cttgggggca 3000 



aggggctcca acctgggcca gcatgtgcag gatgtgctgg gcatggtcac gjtggctgga 3600 



ggggccagtg gggaggaggt ggccggcgcc acagcggtgg aggtgccggg aagaggacgt 3720 
ggtgtctcag aacacgactt tgcctaccag gatccgaagg tccattccat cttcccggcc 3780 
cgcggcccca gagctggggg cacccgtctc accctgaatg gctccaagct cctgactggg 3840 



cggctggagg acatccgagt ggtggttgga gaccagcctt gtcacttgct gccggagcag 3900 

cagtcagaac aactgcggtg tgagaccagc ccacgcccca cgcctgccac gctccctgtg 3960 

gctgtgtggt ttggggccac ggagcggagg cttcaacgcg gacagttcaa gtataccttg 4020 

gaccccaaca tcacctctgc tggccccacc aagagcttcc tcagtggagg acgtgagata 4080 



gaccccaaca tuauun^Lg^ ^^^^^^^^^^^ ^^^^^^^ ^ AiAf\ 

tgcgtccgtg gccagaatct ggacgtggta cagacgccaa gaatccgggt gaccgtggtc 4140 
tcgagaatgc tgcagcccag ccaggggctt ggacggaggc gtcgcgtggt cccggagacg 4200 
gcatgttccc ttggaccctc ctgcagtagc cagcaatttg aggagccgtg ccatgtcaac 4260 
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tcctcccagc tcatcacgtg ccgcacacct gccctcccag gcctgcctga ggacccctgg 



4320 



gtccgggtgg aatttatcct tgacaacctg gtctttgact ttgcaacact gaaccccaca 4380 
ctccgagagg cacctga^tc tttgcctgag ttclcitjc agatggggaa cttgcgcttc 4680 



cctttctcct atgaggccga ccccaccctg cagccactca accctgagga ccccaccatg 4440 

ccattccggc acaagcctgg gagtgtgttc tccgtggagg gggagaacct ggaccttgca 4500 

atgtccaagg aggaggtggt ggctatgata ggggatggcc cctgtgtggt gaagacgctg 4560 

acgcggcacc acctgtactg cgagcccccc gtggagcagc ccctgccacg gcaccatgcc 4620 



tccctgggtc acgtgcagta tgacggcgag agccctgggg cttttcctg ggcagcccag 4740 
gtgggcttgg gggtgggcac ctctcttctg gctctgggtg tcatcatcat tgtcctcatg 4800 
fSSagS aSgcSgca ggccctgagg gactataaga aggttcagat ccagctggag 4860 



aatctggaga gcagtgtgcg ggaccgctgc aagaaggaat tcacagacct catgactgag 49Z0 

atgaccgatc tcaccagtga cctcctgggc agcggcatcc ccttcctcga ctacaaggtg 4980 

tatgcggaga ggatcttctt ccctgggcac cgcgagtcgc ccttgcaccg ggacctgggt 5040 

gtgcctgaga gcagacggcc cactgtggag caagggctgg ggcagctctc taacctgctc 5100 



aacagcaagc tcttcctcac caagttcatc cacacgctgg agagccagcg caccttttca 5160 
gctcgggacc gtgcctacgt ggcatctctg ctcaccgtgg cactgcatgg gaagcttgag 5220 
tatttcactg acatcctccg cactctgctc agtgacctgg ttgcccagta tgtggccaag 5280 



aaccccaagc tgatgctgcg caggacagag actgtggtgg agaagctgct caccaactgg 5340 
atgtccatct gtctgtatac cttcgtgagg gactccgtag gggagcctct gtacatgctc 5400 
tttcgaggga ttaagcacca agtggataag gggccagtgg acagtgtgac aggcaaggcc 5450 



aaatacacct tgaacgacaa ccgcctgctc agagaggatg tggagtaccg tcccctgacc 5520 

ttgaatgcac tattggctgt ggggcctggg gcaggagagg cccagggcgt gcccgtgaag 5580 

gtcctagact gtgacaccat ctcccaggca aaggagaaga tgctggacca gctttataaa 5640 

ggagtgcctc tcacccagcg gccagaccct cgcacccttg atgttgagtg gcggtctggg 5700 

itggccgggc acctcattct ttctgacgag gatgtcactt ctgaggtcca gggtctgtgg 5760 



KlRK<-^gg&^ cLUUn^aun^t w , . conn 

aggcgcctga acacactgca gcattacaag gtcccagatg gagcaactgt gg^^^tcgtc 5820 

5940 
6000 

SccSSgcS tccctgagat ctacctiacc cjcctgctgt ccatgaaggg caccctgcag 6060 



ccctgcctca ccaagcatgt gctccgggaa aaccaggatt atgtccctgg agagcggacc 
ccaatgctgg aggatgtaga tgaggggggc atccggccct ggcacctggt gaagccaagt 5940 
gatgagccgg agccgcccag gcctcggagg ggcagccttc ggggcgggga gcgtgagcgc 6000 



gccaaggcca ll^uul^cl^^il ^i^ca.^^^^^-^^ — ^^o-'-o- - - — - n on 

aagttcgtgg atgacctgtt ccaggtgatt ctcagcacca gccgccccgt gccgctcgct 6120 

6240 
6300 
6360 
642C 

aggtactatg cagacatcag acagactgtJ ccagccagcg accaagagat gaactctgtc 6480 



gtgaagtact tctttgacct gctggatgag caggcccagc agcatggcat ctccgaccag ^^^^ 

gtcattgcac agaccttcau gain-^>-«-Ls^ c^v^v.^. ^s&v..,£, — 

tccccgatca acaaacttct gtatgcacgg gacattcccc ggtacaagcg gatggtggaa 6420 



gacaccatcc acatctggaa gaccaacagc ttgcctctga ggttctggat caatataata 
aaaaacccgc agtttgtgtt cgacgtgcaa acatctgata acatggatgc ggtgctcctt 6300 
gtcattgcac agaccttcat ggacgcctgc accctggccg accacaagct gggccgggac 6360 



aggLauLaLg ^.^^.^c^w^c^w o--- ^ ^ - - > . ai:^Ar\ 

ctggctgaac tgtcctggaa ctactccgga gacctcgggg cgcgagtggc cctgcatgaa 6540 

6660 
6720 

ggcagccctS gaaictcgga SagSgcca ccttctta^g tgcctgtagt gactgacaag 6780 



ctctacaagt acatcaacaa gtactatgac cagatcatca ctgccctgga ggaggatggc 
acggcccaga agatgcagct gggctatcgg ctccagcaga ttgcagctgc tgtggaaaac 6660 
aaggtcacag atctatagga acccaggagc cacggcctgc tgttgcttca gcctggcctg 6720 



cagagttagt ggaaggtgac tcccagtctc ctggtggctc tggcctcggc cctgctggat 6840 

ccacctccta gacccggggc ctcaaggctc atggggtagt acccagcctg ctccccgagt 6900 

ccagcgaccc tgtgacaccg gtctgcaggg agttggggac taagggcttc cagagagtgg 6960 

ctggaagaga ctccaggccc ctggggagac tgtactgttc ctgaacactg gccttggcca 7020 

cactgggatt cggagaggaa ggaggagagc cccatgcttc ctgtctgcct cctccaccat 7080 

ccctgacctc agttgagctg cctctggcct tgttgctgct gccacatcct aggtctaaga 7140 

gttgaacgcc tctcctaggc cactacaaac tgacccctca gcagggctgg ctgccacagg 7200 

gctgccctgc ctcataggta gccatggtga gggctatctg ctgcaggggg gtcttgggga 7260 
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gagtggtgac tccattgacc cagcttttca ttaaaggata acacactg 7308 
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